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S IGNATUR E P AGE

I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
"242-A Evaporator Feed Characterization Project - Statement of Work -
WHC-SOW-91-0002. This data is an accurate representation of the data
generat d for t e requested laboratory analyses performed.

-H. Tillman 4 .ate
/42-A Evaporator Prject Manager

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
LO-150-151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

t. ft. Webb Date
Records Management Specialist
Data Coordinator

I have reviewed this report and certify that this. data package meets the
requirements of nQuality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of
Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample based on the QA Review Process.

A _ _ __6 9//.2/FA
. P. Marke Date

Laboratory Q.A. Officer

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager's designee as
verified by the following signature.

/Vn( 4t f-/n---
M. A. Bell Date
Manager
Processing and Analytical Laboratories
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Westinghouse
Hanford Company WHC-SD-WM-DP-025

Addendum 4 Rev 0
P.O. Box 1970 Richland. WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANIC CASE NARRATIVE

Introduction

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

1. TK-102-AW (referred to as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

2. TK-106-AW (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

3. TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron . Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc Zn

I of 2
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 106AW:

(1) In a few cases,.the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

(2) Instrume.t;Qtection Limits (JDU). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

I of 2
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Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for samples
R9415, R9416, R9417, and R9418.

Radionuclide DL uCi/L

Pu-239 7.6x10-3

Sr-90 6.6x10'
Total Beta 5.7x10*
Total Alpha 3.7x10'

H-3 7.7x10-3

Total U 4.0x10' g/L
Co-60 5.Oxl0
Cs-134 6.0x10*0
Cs-137 9.0x10*0
Ce-144 4.5x10'
Eu-154 1.8x101*
Eu-155 1.1x10'
Nb-94 5.-0x10 0*
Ra-226* 1.8x10*1
Ru-106 1.1x10+
Sn-113 6.0x10**

*Based an the gamma peak of daughter Bi-204

The gamma limits are based on the background spectrum of the Ge detector which
was used for counting of the above mentioned samples. The data reduction of
the background gamma spectrum was done under the same parameters (sample size,
sample geometry, and counting time) as used for the samples. Note that the
limits will change in the sample depending on the presence of other
radionuclides, their gamma-ray energies, intensities, and their levels of
activity.

6,3,1



samples. The check standards run for this batch of samples for the
Differential Scanning Calorimetry (DSC) indicate good reproducibility.

Radiochemical Analysis WHC-SD-WM-DP-025

Customer Sample# Lab I.D.# Addendum 4 Rev 0

2291-1-4 R9415
2291-2-4 R9416
2291-3-4 R9417
2291-4-4 R9418

Radiochemical analysis was run on the above samples. Insufficient sample was
found for the analysis of americium 241 for all of these samples. The
americium 241 was analyzed on the riser sample submitted later during this
work effort (see results for samples 2AW-BD-1 (R332) and 2AW-BD-2 (R333)).
Duplicates were run on sample 2291-1-4 (R9415) and selected radionuclides were
run in duplicate for samples 2291-2-4 (R416) and 2291-3-4 (R9417). The
samplers, in an attempt to get the smallest sample possible, failed to get
enough sample to perform all radiochemical analyses. Check standards results
for cesium 137 on 2291-1-4 (R9415) were 101.1 and 102.5%. The RPD for the
duplicates were within the limits. The spike recovery values for cesium 137
was 105.7%, Total Beta was 97.1% and Total Alpha was 94.8%. These values
imply good precision and accuracy of the method.

Metals Analysis

Customer Sample # Lab I.D. #
2291-1-1 R9394
2291-2-1 R9395
2291-3-1 R9396
2291-4-1 R3997

Inductively Coupled Plasma (ICP) was used to analyze for eleven metals in the
above samples. Sample 2291-1-1 (R9394) was run in duplicate. The RPD for
magnesium was 143%. The check standards were 110 and 111% respectively. This
could imply matrix interference or contamination problems. The RPD for iron
was 122% with check standard results at 150 and 162%. The high bias of the
check standards imply contamination or spectral problems. Also, aluminum and
sodium produced data showing extremely high check standard results, before and
after sample analysis. These high values appear for all samples within this
batch and imply contamination problems.

Check Standard Check Standard
#1 #2

aluminum 141.2% 139.8%
sodium 194.4% 196.5%

Riser #22A Radiochemical Analysis

Customer I.D. # Lab I.D.#

2AW-BD-1 (R332) R1626
2AW-BD-2 (R333) R1627

2 OF 3 --
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From: Office of Sample Management 16500-90-090
Phone: 3-3869 MO-346/20OW T6-08
Date: November 26, 1990
Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

To: T. 0. Blankenship R1-62

cc: J. o. Briggsy A T6-14
J. A. Eacker RI-51
D. L. Halgren Ri-51
J. H. Kessner3 T6-08
E. J. Kosiancic SO-61
C. R. Stroup T6-07
RLW File/LB

Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements," dated September 10, 1990.

The referenced Internal Memo requests.information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific- comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the needed analyses and recommended reporting formats. With the
exception of Nb9 , all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory (e.g., single shell tank sampling).

The discussions that follow are based on the assumption that the laboratory
will be performing "standard" regulatory type analysis. Analysis MQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This
information is summarized in the following attached tables:

Table 1 MQLs for Inorganic Analysis
Table 2 MQLs for Radionuclide Analysis
Table 3 MQLs for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
Table 4 Sample Turnaround Times
Table 5 Result Reporting/Validation
Table 6 Validation Criteria - Generic Data Quality Objectives

(DQos)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program's Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assure

7-7-7
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T. D. Blankenship 16500-90-090
Page 3
November 26, 1990

Samples having greater than normal Puzm (e.g., associated with previous
irradiated thorium processing) fftivity will be detectable using the current
procedures. In these cases, Pu activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Analysis of Samples for the 242-A Evaporator:

All analyses identified in the Internal Memo appear to be for hazardous waste
designation needs. It should be noted that analysis of the vent stack will
require the installation of specialized gas sampling equipment.

General Comments:

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and Toxicity Characteristic
Leaching Procedure (TCLP). If these analyses have not been assessed for
inclusion in the requested analysis, it is recommended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories (PNL). This will
require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.

Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$2000 per analysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.

172
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TABLE 1
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

High Salt Low Salt
Liquid or Liouid
Solid/Slurry

16500-90-090 4
Attachment 1

Page 1 of 1

Analyte High Salt Low Salt
Liquid or Liouid
Solid/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al
Ba
B
Ca
Cr
Cu
Fe
Pb
Mg
Hg
Nd
P
Sm
Si
Na
S
Th
Ti
U
Zr

50
2
20
0.2
5
20
10
30
0.1
5
250
50
200
100
60
60
20
30
1500
80

0.5
0.02
0.05
0.002
0.05
0.2
0.01
0.3
0.001
0.05
2.5
0.5
2
0.5
0.6
0.6
0.2
0.06
15
0.1

As
Bi
Cd
Ce
Co
Eu
La
Li
Mn
Mo
Ni
K
Se
Ag
Sr
Ta
Sn
W
Zn

20
100
2
100
20
2
20
3
2
5
20
250
100
30
2
50
2
200
2

Analyzed by Specific Atomic Absorption Techniques

As
Se

5
5

0.05
0.05

Hg 3

Anion Analysis by DIONEX

F
NO

3

P04

6000
20000
10000

10
10
10

Cl
NO
S'

4000
20000
10000

Specific Analysis

50
0.01
1
0.002

TOC(carbon) 5000
NH4  5000
TOX(chlorine)100
DSC *

50
50
10
*

Values for solids are as ug/g
Values for liquids are as ug/ml
DSC will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening

6.11

Analyte

0.2
0.5
0.02
1
0.2
0.02
0.2
0.03
0.02
0.05
0.2
2.5
1
0.3
0.02
0.5
0.02
0.5
0.02

0.03

C0 3CN
U
OH

5000
0.1
100
0.2

5
10
10
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TABLE 3
TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

fuantitation Limits*
Wacer 52j3 on Column

P..r1rfr4.s/Arnrlnrc

98.
99.

100.
101.
102.

103.
104.
105.
106.
107.

108.
109.
110.
111.
112.

113.
114.
115.
116.
117.

118.
119.
120.
121.
122.

123.
124.
125.

alpha- HC
beca-BHC
delta-BHC
gamma-aIC (Lindane)
Hepcachlor

Aldrin
Heptachlor epoxide
Endosulfan I
Dlldrin

4.4'-DDE

Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT

Methoxychlor
Endrin katone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane

Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242

Aroclor-1248
Aroclor-1254
Aroclor-1260

u../L ..e/V .CAS Number

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8

309-00-2
1024-57-3
959-98.8
60-57-1
72-55-9

72-20-8
33213-65-9

72-54-8
1031-07-8

50-29-3

72-43-5
53494-70-5
7421-36-3
5103-71-9
5103-74-2

8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21.9

12672-29-6
11097-69-1
11096-82-5

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.50
0.10
0.10
0.05
0.05

5.0
1.0
1.0
2.0
1.0

1.0
1.0
1.0

en-

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
3.3
3.3

3.3
3.3
3.3
3.3
3.3

17.0
3.3
3.3
1.7
1.7

170.0
33.0
33.0
67.0
33.0

33.0
33.0
33.0

* Quantitation limits listed for soil/sedtment are based on wet weight. The
quancitation limits calculated by the laboratory for soil/sedtment.
calculated on dry weight basis as required by the contracc. will be higher.

There is no differentiation between the preparation of low and medium soil
samples in this method for the analysis of Pescicides/Aroclors.

6ei3
in
*-7ft

JA0

5
5
5
5
5

S
S
5

10
10

10
10
10
10
10

50
10
10
5
5

500
100
100
200
100

100
100
100
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TABLE 3 (cont)

16500-90- 090
Attachment 3
Page 3 of 4

TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

nfuanttrarinn Lfmits*

semivoiatiles

34.
35.
36.
37.
38.

Phenol
bis(2-Chloroethyl) ether
2-Chlorophenol
1,3-DLchlorobenzene
1.4-DLchlorobenzene

39. 1,2-Dichlorabenzene
40. 2-Methylphenol -
41. 2,2'-oxybis

(1-Chloropropane)
42. 4-Methylphenol
43. N-Ntcroso-diLn-

dipropylanine

44. Hexachloroothane
45. Nttrobenzne
46. Isophorone
47. 2-Nitrophenol
48. 2.4-Dimachylphenol

49. b6s(2-Chloroechoxy)
methane

50 2.4-Dchlorophenol
51. 1,2.4-Trichlorobenzene
52. Naphthalene
53. 4-ChloroanilIne

54. Hexachlorobutadiene
55. 4-Chloro-3-mechylphenal
56. 2-Mathylnaphchalene
57. Hexachlcrocyclopontadiene
58. 2.4.6-Trichlorophenal

59. 2,4,5-Trichlorophenol
60. 2-Chloronaphthalene'
61. 2-Nicroantline
62. Dlmethylphchalace
63. Acenaphthylenu

64.
65.
66.
67.
68.

2,6-Dinlcrotoluene
3-NitroanjlIne
Acenaphthene
2.4-DLnitrophenol
4-Nicrophenol

CAS Nuwber

108-95-2
111.44-4
95-57-8

541-73-1
106-46-7

95-50-1
95-48-7

108-60-1
106.44.5

621-64-7

67-72-1
98-95-3
78-59-1
88-75-5

105-67-9

111-91-1
120-83-2
120-82-1

91-20-3
106-47-8

87-68-3
59-50-7
91-57-6
77-47-4
88-06-2

95-95-4
91-58-7
88-74-4

13t-11-3
208-96-8

606-20-2
99-09-2
83-32'-9
51-28-5

100-02-7

Low
Water 3211
ur/L uv/Kr

10
10
10
10
10

10
10

10
10

330
330
330
330
330

Med.
5211

10000
10000
10000
10000
10000

On
Column

(np)

(20)
(20)
(20)
(20)
(20)

330 10000 (20)
330 10000 (20)

330 10000 (20)
330 10000 (20)

10 330 10000

10
50
10
50
50

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

1700
330

1700
330
330

330
1700

330
1700
1700

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

50000
10000
50000
10000
10000

10000
50000
10000
50000
50000

0 Previously known by the name bLs(2-Chloroisopropyl) ether

(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(100)
(20)

(100)
(20)
(20)

(20)
(100)

(20)
(100)
(100)

6*I
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TABLE 4

SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

AIA

A
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TIMES

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

3. SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is more frequent.
Control limits will be between 75 and 125% with ±20% relative percent
differences.

5. DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more frequent. Control limits will be
±20%. If both sample and duplicate results are below the method
detection limit of sample quantitation limit, then no control limit
applies.

6. ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or
every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

7. INITIAL AND CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with
requirements specific to the instrumentation and methods of procedures
employed.

8. GC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

9. INTERNAL STANDARDS 6.19
Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used.
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TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS

Analysis for processing parameters $500/sample

Analysis for hazwaste designation $5000/sample

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Analysis of feed tank

Analysis of Process Condensate

Analysis of Slurry Product

Analysis of Steam Condensate

Analysis of Cooling Water

Analysis of Vent Gases

16500-90-090
Attachment 7
Page 1 of 1

$10000/sample

$5000/sample

$2500/sample

$5000/sample

$4000/sample

$4000/sample

$2000/sample

*621
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection.limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No Information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit a 0.005 ppm inosolution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.010g/mt.
0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit - 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was
Solids were analyzed directly.

0.0025g/mL.
0.010g/mL.
0.010g/mL.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.010g/mL.
0.ClOg/mL.

-- 7,1
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Procedure: LA-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Water Digestion was 0.000476 g/mL.

Typical'sample dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.0003
0.0002
0.0039
0.0158
0.0073
0.0273
0.0001
0.0036

. 0.2130
0.0308
0.1525
0.0314
0.0403
0.0163
0.0646
0.0144
0.0273
0.0186
0.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt.
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017

-' 7*3
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CHAIN OF CUSTODY
copay one~t pig Taiedn 373-465

_________ PAul Hatch Ttn 3-455

11 t tf.ldInq:..Mai N/A Ofisite Property NC N/A

Method f aShipment., PlWant Sample Truck

S'' Pedt Y * A ???-S l ab

SAMPLING INFORMATION

______________ I 'ate ,- .d/-q/ ~Tfe oV)

TK 102-AW, Riser #22A Cwtey t:7.

Pi- II.. N/A

SUPERVISION REVIEW: ,:reat DATE: 2-

SAMPLE IDENTIFICATION

$mpt# sibor Saspte Sdd*ale Ihbr
242-A Statement of Work

?AW-RD- 1 WHC-SOW-91-0002

-CHAIN OF POSSESSION

Sinqujished byj Received by: Date/TIm / /

Relinquished bV yRead b Date/fe /

UtIng'ulahed by: Received Date/Times

Reltinquished by: Received by: Cate/Tima:
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CHAIN OF CUSTODY
cpmw t Paul Hai ghjeIen :Nv1  373-4655

MIAlt. ;'.g N/A
S il-Plant Sample Truck

?22-S Lab
SAMPLING INFORMATION

TK 102-AW, Riser 122A j 6.9w*&i 99-7

6-c' *gPefl mN/A

SUPERVISION REVIEW: DATE: /-/l-9/

SAMPLE IDENTIFICATION

Sapte Muber Sawple Schdue Uisher
2AW-4D-2 tatemen t of Work

1-33

CHAIN OF POSSESSION ,

lelnquished bY Received by: Date/Tim: 1-1- 9/1

Relnlished by ate A2 b 4167ete/Tue,

lefinquished by: meteS by, Date/tlm:

Retinquished by: Received by: Ote/TIWe

;ocumt @ ~ ~ Av/ot.- y$IMPse"'~

30- hill, 6 cf*eI#~& is

---. 1

)

4q



DON'T SAY IT -'-Write It! WC0D4WPOZ-DTE 02/9

TO_______Addendum__4__Rev_0__DATE

TO FROM

~ec~cyja07&&/

t~~d' 'TO M~E LIFE LASTS PUT SAFETY Ft &Z!4dt

DON'T SAY IT --a Write It! DATE________

TO_________________ FROM2_____________________

BEST AV/AL ABLE COPY
*TO MAKE LIFE LAST, PUT SAFETY FiRST' +



SAMPLE CHECK-IN LIST4
W VCt.J4 Cnn At--A7I

Addendum 4 Rev 0
Date/Time Received /V______ Client Name

Project/Client I4 1 4J /O 4 Batch or Case I /Ofl.-A..)

Cooler 10 (if noted on outside of cooler) 7 7 ' .~tq~ //A

1. 'Condition of shipping container? _ _________________

2. Custody Seals on cooler intact? Yes /I No

3. Custody Seals dated and signed? Yes A4 No

4. Chain of Custody record Is taped on Inside of cooler lid? Yes [JNo A4

5. Vermiculite/packing material is: Wet [ Dry C Jst/

6. Each sample Is in a plastic bag? Yes [ ]No[ Al

7. Number of sample containers in cooler:/

8. Samples have: clips (in cans) tape

custody seals A)appropriate sample

- hazard labels

9. Samplds are: in good condition leaking

broken have air bubbles

other

10. Samples received at .4.. 'C. Coolant type AV/A

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s) -4*,

Request for Analysis 1(r)

Alrb ill I I A- a Carr ie r Jai4a 291 ~6

1Z. Have any a nomalies been identified above? Yes Nr No[3

13. Memos have been Initiated for all anomalies identified above? Yes

Printed Name/Signature M

13

. 1~5



Addendum 4 Rev 0
CHAIN OF CUSTODY

Cwpay oc [C. C. Pltkoff .Teopcn > 3-408

ailt of Ladlnq NIo.f ALto..'otite rw -No'.: N/A
Method af Shlpnet -:, Sample Truck
sh Ipped to P 222-S

____________SAMPLING INFORMTION

Sape4 Locti'i V/-Auj Th jc 2-LA.) x--1 4 Z 22A

b a. PageN.

SAMPLE IDENTIFICATION

Sample Number Sample schedule Number

-2AuJ4e 191-3 FSS-T-630-00001, FD-A, Routine 2

_____________________ CHAIN OF P055 ON ____________

Ret inquiah~gL~~, Received b:Date/T im:

Relinqu isRo adby Date/Tin:z

17
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ate/Time Received a d 9 IM Client Name aZ

Project/Cl ient I _30.1 .119 Ba~Dtch or Case I A =qi5 22 A

Cooler 1D ori noted on outside @7 cooler) yr

r
2.

3.

4.

5.

6.

7.

8.

Condition of shipping container? LiQs#.

Custody Seals on cooler Intact? Yes [)a

Custody Seals dated and signed? Yes($

Chain of Custody record Is taped on Inside

Vermiculite/packing material Is: Vet(J

Each sample Is In a plastic bag? Yes [

Number or sample containers In cooler:

Samples have: clips (in cans)

A~custody seals
hazard labels

No J

No(J

of coole

Dry(

No (

r l id? Yes [ I No [,fr /

tape

appropriate sample
l abels

9. Samplds are: - In good condition leaking

broken have air bubbles

other

JO. Samples received at . /i*C. Coolant type

11. Tlie following paperwork should be accounted for (N/A if not applicable):

Chain of Custody U(s) it)
Request for Analysis _______________________

Airbill U I_ #./,Carrier.

12. 11ave any a nomalies been identified above? Yes [JNotL

13. Memos have been initiated for all anomalies Identified above? Yes J

Printed Name/Signature Xm~ te/lTime4 4
Pagi I

BEST AVAILABLE COPY
J13

1~9
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TANK FARM PLANT. OPERATING , PROCEDUR

WHC-SD-WM-DP-025
Addendum 4 Rev 0

CHAIN OF CUSTODY

CcpayCotat C, C, Pitkaff Tetarhon

BILL of Lading qe N/A Ofat rpryNr N/A

Method of Shimn Sample Truck

hpped tin- 222-S

SAMPLING INFORMATION

Sanple'ca~lectW byf Mq..~ I , Im44 '/ j Time

Fiel Logoo 14, N5/A

Pig No.. ;ttx" .;:

SAMPLE IDENTIFICATION

Seeple Nuber Umeple schedule Mutber

Z.4h1S2?/-/ FS-T-30OOOO1. FD-A. Routine 2

_____________________ CHAIN OF POSSESSION ____________

Ret Inquih bj / ~ t Roeeived 
CEO/Time

sReceived SIeTim

1 ~~~by:ot1" J1 1

Relinquished by: Received by: Dt/~e

21

DowntN., - >[evHd ~0Pg

Ud 11
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Date/Time Received -7-9 IC/ /e-- Client Name 6 . 1 /77& c

/ Cz-AWj
Project/Client I 241/-*)- f-A//e Batch or Case 5 /2Ji 72 A226-

Crp-t atard.-- d . C .P/jn/eo.$eM A'C- Z-wtrez 2qgi- 1

Cooler ID (if noted on outside of cooler) 13-/'

1. Condition of shipping container? .:-

2. Custody Seals on-d r intact? Yes [ No r ]>d:4..

3. Custody Seals dated and signed? Yes [ No I I fl~t~t.

4. Chain of Custody record is taped-on Irside- or,:uutrtiJ Yes (4 No [ J

5. Vermicullte/packing material is: Wet [ ] Dry [ ] A/,t

6. Each sample Is in a plastic bag? Yes [ ] No[ ] nA

7. Number of sample containers in cooler:

9. Samples have: ..Ai.. clips (in cans) N+ tape

.Ao custody seals -1Z appropriate sample

hazard. l abels 
labels

9. Samplds are: -w"' in good condition .Al.o leaking

A,# broken MA- have air bubbles

..AzL other

10. Samples received at W& *C. Coolant type oV-

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody l(s) - ya. 6 -2a

Request for Analysis 1(r) Z

Airbill I A- Carrier . L

12. Have any anomalies been identified above? Yes ( ] No [-f

13. Memos have been Initiated for all anomalies identified above? Yes H

'Do7-- 'A4-~
Printed Name/Signature 4 Arx - . Date/Time 60-7-9/

13

23
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WTANKFARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY
Cowpany Contact C. C. Pitkoff i**e*"* 3-?4A
lii of 

Oadng 
Mo. N/A Offetq Propety H N/A

Method of Shipmant Sample Truck

bpd t**222-S

SAMPLING INFORMATION
Sasple Collectqdb. aWjjeTm

or qae Fel o and&j2n

ce Chest Pgepl loa. and N/A

SAMPLE IDENTIFICATION

Sample Number Sample Schedule Nuber

ZAhIS229/-/ FSS-T-630-00001. FD-A. Routine 2

CHAIN OF POSSESSION
Re nquis Received Date/Tim:

nquish by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

- -~ Rev/fled

TO~-wou-uaO30 * C-1 ~15

- 23

4

p_2l 71 1qgg* #



SAMPLE CHECK-IN LIST.
SAMPLE NUMBER MATRIXWHC-SD-WM-D-02

AGREEMENT
WIIC ID SAMPLE LABEL PNL ID OF
NUMBEn NUMBER NUMBER INrORMATION?

f z _-__ 1 AW 5.Z;2 9q-- I

Page 2 of 2

14

27
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I3 m n LABORATORY 10
Date Sampled Time Sampled

! 1

L _______

I-. ____ ___________

H
P ple Site or Sampling Io JD Date Received at 222-5 Time Received at 222-S

* -12.91-Q - r9 i
red by (Signature) RPT Release (Signature)Dose Rate

odian [Signature) Date Ana ys Disposal Date

Complete
ments

I No. Tech/Receiver (Signature) Date Entry Code Comments

16.

90-600-347 00mg)UUu0595

10

ii

~4i

jUU~

I

* I
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SAMPLE CHECK-IN LIST WHC-SO-WH-DP-O2S

SAMPLE NUMBER MATRIX Addendum 4 Rev 0

AGREEMENT
WHC ID SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

PA e 2 .f 2

14

-- 31



Date/Time Received

gim srw' C. S *Wd

WHC-SD-WM-DP-025 -Aj
Addendum 4 Rev 0

(a/,2 qez/ Client Name I __.

' /

Project/Client I rCJ//-A&.) --/OdLA

Cooler 10 (if noted on outside of cooler)

Batch or Case 1 I AA.) - -
4Ot -4 4-J

.4 1 k.e_

Condition of shipping container?

Custody Seals on cooler intact? Yes [4

Custody Seals dated and signed? Yes txl
Chain of Custody record is taped on Inside

Vermiculite/packing material is: Wet [ ]

Each sample is in a plastic bag? Yes [ J
Number of sample containers in cooler:

Samples have: clips (in cans)

custody seals

hazard labels

9. Samplds- are: in good condition

broken

No [ J

No [ ]

of cooler lid? Yes [ ] o [ ]

Dry t ] A2A

No A lA

1.

2.

3.

4.

5.

6.

7.

8.

other

10. Samples received at 4 C. Coolant type

11. The following paperwork should be accounted for (N/A If not applicable):

Chain of Custody i(s) -

Request for Analysis 1(r( --

Airbill I -A3/A Carrier 42,1 //24=2., 0

12. Have any anomalies been identified above? Yes [ No [

13. Memos hive been initiated for all anomalies identified above? Yes [ I

Printed Name/Signature /// 4 / //
p.. I o-

13

. - 33

tape

appropriate sample
labels

leaking

have air bubbles



TANK FARM PLANT OPERATING PROCEDURE
WHC-SD-WM-DP-025
Addendum 4 Rev 0

CHAIN OF CUSTODY

copany contact C. C. Pitkoff Teephone 4R

BILL of Lading wo. N/A offsit. Propery Mo- N/A
Method of ShIpmwet Sample Truck

'Shipped to: 222-S

SAMPLING INFORMATION
s 9 L e Ccl Lected by T.e

Saqm. aLocatlw , 24/AU #A t /b- O T-.r 2A
Remarks s/n

e Chet or SaLp Pag oo 'E _ N/A

SAMPLE IDENTIFICATION

Slapt. unber Sample ScheduLe Numer

2A/41 .29/- 4 FSS-T-630-00001. F0-A. Routine 2

CHAIN OF POSSESSION
Relinquished by: Ra.ey by. Date/Time:

Rell ished b: Date/TiIi7

ReLinquis ed by: Received Date/Tim

Retinquished by: Received by: Date/Time:

;e
Crw&-~ coa/

Docannt Mo. -- 7 Rev/Cod Page
T-0 80- 30t-'

:35

.4-A

4

leoao

;V 4'5 uv'#'

/030

Vl"lb -



SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

WHC-SD-WM-DP-025
Addendum 4 Rev 0

AGREEMENT
WHC ID SAMPLE LABEL Nt-tn- OF
NUMBER NUMBER NUMBER INFORMATION?

(A- - 44t6Aa/</o7

~47~o 2~y A10

I'n 2 of 2

14

37

p.
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

LABORATORYID
Date Sampled Time Sampled

Sample Site or sampling D ( 9 -37-.) Date Received at 222-S Time Received at 222-S

Delivered by (ignature) RPT Release (ignatureL Dose Rate

Custodian (Signature) Date A eysis Disposal Date
Complete

Comments

Payroll No. TechiReceiver (Signature) Date Entry Code Qdmmenrs

__ _ kbA -7
AL

BEST) VAILABLE COPY

000537

R 9 TAS 99ah i

I- I

ii
IC.



SAMPLE dHECK-IN LIST
SAMPLE NUMBER MATRIX

WHS DRe-WM-D -025V?

Page 2 of 2

14

41

AGREEMENT
WHC ID SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

Q A

I .
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(PAGE 1 OF 4)

SUMMARY DATA REPORT

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 102AW
Customer ID: 2291-1 -4, 2291-2-4, 2291 -3-4, 2291 -4-4

Undigested Sample Results

Sample
R9415

Am 241

GEA (Cs 137)
Eu 154
Eu 155
Sn 113
Cs 134
Ru 103
RuRh 106
Co 60
Nb 94
CePr 144
Ra 226

Pu 239/240
Sr 90 (08-22-91)
Sr 90 (10-08-91)
Total Beta
Total Alpha
H3
U

INSUFFICIENT
SAMPLE

1.46E+4 uCi/
<1.75E1 uCi/
<3.82E1 uCi/
<2.73E1 uCi/

1.74E2 uCi/
<2.14E1 uCij
<2.81 E2 uCi/
<6.77 uCi/
<5.49
<1.57E2
<3.16E2

7.78E-2
NA

10.31
1.44E+4

<1.44
5.88
4.49E-3

uCi/L
uCi/L
uCi/L
uCi/L

uCi/L
uCi/L
uCi/L
uCi/L

g/L

Sample Duplicate
R9415

INSUFFICIENT
SAMPLE

1.49E+4 uCi/L
<2.26E1 uCi/L
<3.79E1 uCi/L
<2.99E1 uCi/L

1.73E2 uCi/L
<2.32E1 uCi/L

5.34E2 uCi/L
<6.41 uCi/L
<5.70 uCi/L
<1.60E2 uCi/L
<3.13E2 uCi/L

NA
NA

9.41
1.47E+4

<2.08
NA
NA

uCi/L
uCi/L
uCi/L

45

/L
/L
/L
/L
/L
/L
/L
/L
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(PAGE 3 OF 4)

Sample
R9417

Sample Duplicate
R9417

Ru 103
RuRh 106
Co 60
Nb 94
CePr 144
Ra 226

Pu 239/240
.10 Sr 90 (10-08-91)

Total Beta
Total Alpha
H3
U

<1.15E1
4.78E2

<2.57
<2.97
<7.67E1

3.07E2
1.29

10.31
1.47E+4

<2.16
5.56
4.62E-3

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
g/L

Sample
R9418

Am 241

GEA (Cs 137)
Eu 154
Eu 155
Sn 113
Cs 134
Ru 103
RuRh 106
Co 60
Nb 94
CePr 144
Ra 226

INSUFFICIENT
SAMPLE
1.51 E+4

<3.69E+1
<7.10E1
<3.95E1

1.62E2
<2.93E1
<4.33E2
<8.19
<7.55
<2.30E2
<4.12E2

uCi/L.
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L

NA
NA
NA
NA
NA
NA
NA

9.41
NA
NA

5.83
4.26E-3

Sample Duplicate
R9418

INSUFFICIENT
SAMPLE

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

77A 4 7

uCi/L

uCi/L
g/L
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UNDIGESTED SAMPLE ANALYSIS RESULTS

49



94 11 -'~ i ') 3 9

PAGE 2 OF 2
Tank: 102AW
Core: NA

Sample No.: R9415
Customer ID: 2291-1-4

Check Duplicate Spike of Check
Standard -Blank Sample Sample Sample Standard

CePrl44 <1.57E2 U__ <1.60E2 I- L

Ra 226 <3.16E2 UCI/L <3.13E2 uQL H
Lab ID: R9413 R9414 R9415 NA NA R9419

Pu239/40(07-16-91) 109.951% <7.64E-3 ua/L 7.78E-2 uQ/L1111.4 %

Lab ID: R9413 J I R9414 R9415-5786 R9415-5886 I NA R9419

Sr9O (10-08-91) 99.91% <3.28E-3 ua L 10.31 UC/L 9.41 UQ/Ll 92.9 %

Lab ID: R9413 I I 9414 R9415-5720 R9415-5820 NA R9419

Total Beta (06-20-91)1 991% 9.58E-3 u/k 1.44E+4 uCQ/L 1.47E+4 u__L 102.4 %

Lab ID: R9413 R9414 R9415-5725 R9415-5825 NA R9419

Td Alphta(06-20-91) 110.541% <9.23E-4 u/L <1.44 iuI/Ll <2.08 UCQ/L 97.8 %

Lab ID: R9413 R9414 R9415 NA NA R9419

H3 (10-04-91) 69.511% 6.31E-1 U-(/j 5.88 Iul/L_ 1 101.72 %

Lab ID: R9413 I R9414 R9415 NA NA R9419

Urarium (10-08-91) 97.81% <3.99E-7 4.49E-3 ofL 97.8 %

CR

0. n
CD I

CD

CDI



9 : 1 9 93 'S

PAGE 2 OF 2

Tank: 102AW
Core: NA

Sample No.: R9416
Customer ID: 2291-2-4

Check Duplicate Spike of Check
Standard Blank Sample Sample Sample Standard

CePr 144 <1.53E+2 uOIL

Ra 226 <3.15E+2 uC/L

Lab 1D: R9413 R9414 R9416-5781 R9416-5881 NA R9419

Pu239/40(07-16-91) 109.95 % <7.64E-3 ul/L 3.69E-2 ua/L 3.B7E-2 u L 111.41%

Lab ID: R9413 R9414 NA NA NA R9419

Sr 90 (08-22-91) 96.5 % <3.49E-3 A___L 90.3 %

Lab ID: R9413 R9414 R9416 NA NA R9419

8r 90 (10-08-91) 99.9 % <3.28E-3 uO/L 8.10 uO/L 7 _92.9 %

Lab ID: R9413 I R9414 R9416 NA R9416 R9419

Total Beta (06-21-91) CAI% 9.58E-3 uC/L 1.32E+4 ual/L 97.1 % 102.41%

Lab ID: R9413 R9414 R9416 NA R9416 R9419

Total Aipha (06-20-91) 110.54 % <9.23E-4 lua/L 1.68 luG/L 94.8 % 97.8 %

Lab ID: R9413 R9414 R9416 NA NA R9419

H3(10-04-91) 69.51 % 6.31E-1 Ju/L 5.65 ua/L 101.72 %

Lab ID: R9413 -9414 R9416 NA NA R9419

Urarium (10-08-91) 97.8 % <3.99E-7 qnL 1.88E-3 4g/L 97.8 %

CAIC.,

6-A- A
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PAGE 2 OF 2

Tank: 102AW
Core: NA

Sample No.: R9417
Customer ID: 2291-3-4

Check Duplicate Spike of Check
Standard Blank Sample Sample Sample Standard

CePr 144 <7.67E+1 __LO_ _

Ra 226 3.07E+2 u(/L

Lab ID: R9413 R9414 R9417 NA NA R9419

Pu 239/40(07-16-91) 109.95 % <7.64E-3 uG/L 1.29 UC/L 111.4 %

Lab ID: R9413 R9414 R9417-5786 R9417-5886 NA R9419

Sr90 (08-22-91) 96.5 % <3.49E-3 ua/L 2.01E+1 uQ/L 2.50E+1 lu L 90.3_%

Lab ID: R9413 R9414 NA NA [ NA R9419

Sr 90 (10-08-91) 99.9 % <3.28E-3 ua/L u L 92.9 %

Lab ID: R9413 R9414 R9417 NA NA R9419

Toal Beta (06-21-91) 99 % 9.58E-3 Iq/L 1.47E+4 u__/LI 102.4 %

Lab ID: R9413 R9414 R9417 NA NA R9419

Total Alpha(06-20-91) 110.54 % <9.23E-4 ul/L <2.16 u/L 97.8 %

Lab ID: R9413 R9414 R94117-5787 R9417-5887 NA R9419

H3 (10-04-91) 69.51 % 6.31E-1 ua/L 5.56 .ua/L 5.83 ua/L 10172 %

Lab ID: R9413 R9414 R9417-5740 R9417-5840 =NA R9419

Urarium (10-08-91) 97.8 % <3.99E-7 j L 4.62E-3 jgL 4.26E-3 -qL 97.8 %

Ut

SI kja.
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Tank: 102AW
Core: NA

Sample No.: R9418
Customer ID: 2291-4-4

Check Duplicate Spike of Check
Standard Blank Sample Sample Sample Standard

CePr144 <2.30E+2 u/LI

Ra226 <4.12E+2 uQ/L ...

Lab ID: R9413 R9414 R9418 NA NA R9419

Pu 239/40(07-16-91) 109.95 % <7.64E-3 uO/L 4.03E-2 uO/L 111.4 % n

LabID: R9413 R9414 R9418 NA NA R9419 j

Sr90(08-22-91) 96.5 % <3.49E-3 ua/L 1.53E+2 us/ 90.3 %

Lab ID: R9413 R9414 NA NA NA R9419

Sr 90 (10-08-91) 99.9 % <3.28E-3 U2/IL 92.91% 

Lab ID: R9413 R9414 R9418 NA NA R9419

Total Beta (06-21-91) 1 99 % 9.58E-3 ua/L 2.02E+4 ua/L 102.4f%

Lab ID: R9413 R9414 R9418 NA NA R9419

Total AJpha (06-20-91) 110.54 % <9.23E-4 utl2L <2.16 uaIL 97.8J%

Lab 1D: R9413 R9414 R9418-5787 NA R9418-5987 R9419

H3 (10-04-91) 69.51 % 6.31E-1 Iua/L& 5.64 ua/L 107.7 % 101.72 %

Lab ID: 89413 R9414 R9418-5740 NA R9418-5940 _ R9419

rarium (10-08-91) 97.8 % <3.99E-7 1/L 3.87E-3 _ L 79.1 % 97.8 %

C/R
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TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
GEA UNDIGESTED

Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date:
C. JOHNSON 7-31-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5530 11
2 REAGENT BLANK R9414-5630 12
3 SAMPLE 2291-1-4 R9415-5730 13
4 SAM DUP OF 2291-1-4 R9415-5830 14
5 FINAL LMCS CHECK STD R9419-5530 15|
6 16|
7 17|
81 18
91 19|

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Alpquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 141B46/0.5 mL N/A

A-6000-881 (03/92)
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WHC-SD-WN-DP-025
Addendum 4 pa n

ZR-95 LLD<2.32E+00
ZR-9 7 LLDK1.29E+00

4.1±Et02 +-9.0/E+00

LLDK2.32E+00
LLD<1.29E+00

4.13E+52 +-9,07E+50

ITANDARD DEVIATIOi!

EBAR = ***:4 MEV/DISINTEGRATION
iAXINUM PERMISSABLE ACTIVITY = 1,20E-09 UC/LI
TOTAL MEASURED ACTIVITY "4,1SE+02 (+-9,07E+0'
A TECH. SPEC. 4 *** -

UC/ .LI

ERROR GUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 2,.0%

PEAKS NOT USED IH ANALYSIS

o CENTROID
CHANNEL

i127.24
1139.41
1604.58
2731.06-

ENEf GY
KEV

563 .09
$69 .17?

301 .74
1365.04

NET AREA
COUNTS

446.
845.
364.

99,

ERROR GAMMAS/SEC
7.

13.1
10.7
12.6
22.Z

I. SBE+01
3.7E+
2.21E+01
9.26E+00

AKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID
-,,CHANNEL

- ENERGY NET AREA
kEV COUNTS

BEST AVAILABLE COPY

71

ERROR GAMMAS/SEC
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WHC-SD-WM-DP-025
** * * * ** * ****** **** * * * * * Rev 0

G AMMA SP E C TR UM ANAL Y S IS *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

01-AUG-9100:59:32

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERJOR QUOTATION: 1.96 SIGMA UNCERTAINTY

E4VIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MPSURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SfICTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER
A'AlYZED BY: MAX

SAi.,.E DESCRIPTION: R9415-5830
GEOMETRY DESCRIPTION: 22ML LIQ
SALE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
AMLYSIS LIBRARY FILE: ANLOCO

/ CONVERSION FACTOR: 4.9505E-03

CE4LECT STARTED ON 1-AUG-91 AT 00:09:23

CftLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3003. SECONDS
3003. SECONDS
00.00 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

81

AN1:



WHC-SD-WM-DP-025
01-AUG-9100:59:32 Addendum 4 Rev 0

CMPLE: R9415-5830
COLLECTED ON 1-AUG-91 AT 00:09:23

u. ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R AD IONUC L ID E

OF COLLECT.

ANAL Y S IS R EPOR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AM-243B
AR-41
*U-198
BA-133
9A-139
BA-140
BA-141

BT-207
2

U.-L14
El-214A

-214B
BI-214C

LD-109
CE-139
tf-141
CEPR144
VO-56
CO-57
CO-58
CO-60
CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
I - I

LLD<2.33E+01
LLD<2.33E+01
LLD<1.29E+02
LLD<2.31E+01
LLD<2.15E+02
LLD<9.29E+01
LLD<2.74E+01
LLD<2.74E+01
LLD<2.98E+03
LLD<7.82E+00
LLD<2.04E+01
LLD<2.64E+01
LLD<4.78E+01
LLD<6.82E+01
LLD<5.42E+01
LLD<2.36E+02
LLD<1.32E+01
LLD<5.02E+01
LLD<4.41E+01
LLD<4.41E+01
LLD<3.49E+01
LLD<4.11E+01
LLD<3.45E+02
LLD<1.09E+01
LLD<1.81E+01
LLD<1.60E+02
LLD<6.19E+00
LLD<1.02E+01
LLD<4.86E+00
LLD<6.41E+00
LLD<1.34E+02

1.73E+02

LLD<5.73E+00
1.49E+04

LLD<1.54E+01
LLD<2.20E+01
LLD<2.26E+01
LLD<3.79E+01
LLD<1.13E+01
LLD<2.78E+01
LLD<1.69E+01
LLD<2.06E+01
LLD<8.83E+00
LLD<2.03E+01
LLD<8.87E+00
LLD<2,.34E+01

LLD<2.33E+01
LLD<2.33E+01
LLD<1.29E+02
LLD<2.31E+01
LLD<2.15E+02
LLD<9.29E+01
LLD<2.74E+01
LLD<2.74E+01
LLD<2.98E+03
LLD<7.82E+00
LLD<2.04E+01
LLD<2.64E+01
LLD<4.78E+01
LLD<6.82E+01
LLD<5.42E+01
LLD<2.36E+02
LLD<1.32E+01
LLD<5.02E+01
LLD<4.41E+01
LLD<4.41E+01
LLD<3.49E+01
LLD<4.11E+01
LLD<3.45E+02
LLD<1.09E+01
LLD<1.81E+01
LLD<1.60E+02
LLD<6.19E+00
LLD<1.02E+01
LLD<4.86E+00
LLD<6.41E+00
LLD<1.34E+02

1.73E+02

LLD<5.73E+00
1.49E+04

LLD<1.54E+01
LLD<2.20E+01
LLD<2.26E+01
LLD<3.79E+01
LLD<1.13E+01
LLD<2.78E+01
LLD<1.69E+01
LLD<2.06E+01
LLD<8.83E+00
LLD<2.03E+01
LLD<8.87E+00
LLD<2.34E+01

+-I.71E+01

+-2.27E+02

NUCLIDE

A

+-1 .71E+01

+-2.27E+02

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41

-0.27
-0.26

-0.29

83



W-187
XE-131M
XE-133

133M
'35

X 38

LLD<2.18E+01
LLD<5.12E+02
LLD<3.59E+01
LLD<1.19E+02
LLD<1.53E+01
LLD<1.17E+02
LLD<6.OOE+O0
LLD<2.64E+03
LLD<2.03E+01
LLD<2.19E+01
LLD<9.38E+00
LLD<7.29E+00

1.56E+04 +-3.50E+02

STANDARD DEVIATION =

EBAR - MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 4.75E-09 UC/LI
TOTAL MEASURED ACTIVITY - 1.56E+04 (+-3.50E+02) UC/LI
% TECH. SPEC. - *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

LL..dOID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1d24.17 511.56 237. 36.0 9.65E+00

RgAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

166. 15.8 1.64E+01

LLD<2.18E+01WHC-SD-WM-DP-025
LLD<5.12E+02Addendum 4 Rev 0685.74LLD<5.2E+02163.98
LLD<3.59E+01 81.00
LLD<1.19E+02 233.21
LLD<1.53E+01 249.79
LLD<1.17E+02 258.41
LLD<6.OOE+00 1836.06
LLD<2.64E+03 1204.90
LLD<2.03E+01 555.60
LLD<2.19E+01 1115.55
LLD<9.38E+0o 756.73
LLD<7.29E+00 743.33

1.56E+04 +-3.50E+02TOTAL

0.15

2921.95 1460.51



222-S COUNTING ROOM WESTINGHOUSE HANFORD 4

P E A K A N A L Y S I S
WHC-SD-WM-DP-025
Addendum 4 Rev 0

CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

55.12
951.50

1127.41

27.67
475.54
563.46

1.16
1.61
1.48

4C 1139.56 569.54 1.48

1210.31 604.90
1324.13 661.80

661.38
1592.44 795.94
1604.68 802.06
2336.04 1167.82
2346.79 1173.19
2664.84 1332.30
2730.27 1365.04
2799.41 1399.64
2802.59 1401.23
2921.09 1460.53

1460.72

1.59
1.61

1.68
1.68
1.84
1.84
2.44
2.19
1.48
1.48
2.60

1703.
2949.
2132.

2150.

2237.
1495.

1133.
1078.

641.
591.
191.
131.

53.
58.
56.

2
2

930. 14.2 SB/TE-X
501. 33.9 CS-134

2450. 7.2 CS-134,
EU-152

4459. 5.5 CS-134,
81-207

8183. 1.3 CS-134
4331. 1.4 CS-137
251.

20598.
1879.
350.

14512.
13049.

487.
131.
121.
771.

581.

9.7
2.1

15.3
88.3

2.8
1.8

12.2
22.2
22.9

7.9
4.7

CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
1-132
BI-214
K-40

F"QOR QUOTATION AT 1.96 SIGMA
CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
3- MULTIPLET ANALYSIS CONVERGED BUT GFIT
B - ENVIRONMENTAL BACKGROUND PEAK

> 4

'EACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
ACKGROUND DESCRIPTION: BKG
CKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00

BACKGROUND LIVE TIME: 11292. SECONDS

87

1
2
3C

ERROR
%4

NUCLIDES

5
6
6B
7?
8?
9?

10?

12
73C
4C
15

-15B

01-AUG-91 04:14:13



1-135
K-40
KR-85
V"-85M

7

LA-140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
P9-212
PB-212A
PE-212B
P 214

-214A
E8-214B
PO-210
90-214
Pn-'16

9
ty-' 41
RA-224
RA-226
RB-88
28-89
RN-220
RU -103
RURH106
M'-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TL '4B

8
U-'35
U-235A
U-2358

LLD<2.02E-01
1.82E+00

LLD<1.61E+01
LLD<3.83E-02
LLD<1.64E-01
LLD<2.27E+00
LLD<4.29E-02
LLD<1.57E-01
LLD<7.23E-02
LLD<8.47E-02
LLD<4.78E-02
LLD<3.85E-02
LLD<6.46E-02
LLD<6.89E-02
LLD<3.86E-01
LLD<2.79E-01
LLD<3.41E-01
LLD<3.15E-01
LLD<1.36E-01
LLD<1.54E+01
LLD<6.23E+00
LLD<1.02E-01
LLD<1.02E-01
LLD<1.48E+00
LLD<1.48E-01
LLD<1.48E-01
LLD<2.49E-01
LLD<6.21E+03
LLD<2.25E+03
LLD<3.97E+03
LLD<4.14E+02
LLD<1.44E+04
LLD<1.07E+00
LLD<9.53E-01
LLD<4.30E-01
LLD<4.04E-01
LLD<5.91E+01
LLD<7.04E-02
LLD<1.36E+00
LLD<1.68E-01
LLD<4.53E-01
LLD<9.86E-02
LLD<7.01E-02
LLD<1.OOE-01
LLD<7.07E-02
LLD<1.32E-01
LLD<5.1OE-02
LLD<2.80E-01
LLD<3.11E-02
LLD<3.61E-02
LLD<9.91E+00
LLD<4.40E-02
LLD<3.27E+00
LLD<6.13E-01
LLD<6.13E-01
LLD<2.16E+00
LLD<9.11E-02
LLD<6.19E-02
LLD<6.19E-02
LLD<2.51E-01

WHC-SD-WM-DP-025
LLD<2.02E-0oddendum 4 Rev 01260.41

+-6.35E-01 1.82E+00 +-6.35E-01 1460.75
LLD<1.61E+01 513.99
LLD<3.83E-02 151.17
LLD<1.64E-01 402.58
LLD<2.27E+00 220.90
LLD<4.29E-02 1596.20
LLD<1.57E-01 641.83
LLD<7.23E-02 834.83
LLD<8.47E-02 846.76
LLD<4.78E-02 1274.55
LLD<3.85E-02 1368.60
LLD<6.46E-02 702.63
LLD<6.89E-02 765.78
LLD<3.86E-01 657.92
LLD<2.79E-01 86.50
LLD<3.41E-01 984.45
LLD<3.15E-01 277.60
LLD<1.36E-01 311.98
LLD<1.54E+01 1001.03
LLD<6.23E+00 46.50
LLD<1.02E-01 239.00
LLD<1.02E-01 239.00
LLD<1.48E+00 300.10
LLD<1.48E-01 351.92
LLD<1.48E-01 351.92
LLD<2.49E-01 295.21
LLD<6.21E+03 804.00
LLD<2.25E+03 799.70
LLD<3.97E+03 804.90
LLD<4.14E+02 129.30
LLD<1.44E+04 148.57
LLD<1.07E+00 240.99
LLD<9.53E-01 186.10
LLD<4.30E-01 1836.00
LLD<4.04E-01 1031.88
LLD<5.91E+01 549.73
LLD<7.04E-02 497.08
LLD<1.36E+00 621.80
LLD<1.68E-01 602.72
LLD<4.53E-01 176.33
LLD<9.86E-02 1120.45
LLD<7.01E-02 264.66
LLD<1.OOE-01 391.67
LLD<7.07E-02 513.99
LLD<1.32E-01 555.60
LLD<5.10E-02 1383.94
LLD<2.80E-01 1121.30
LLD<3.11E-02 140.51
LLD<3.61E-02 159.00
LLD<9.91E+00 109.27
LLD<4.40E-02 228.16
LLD<3.27E+00 84.37
LLD<6.13E-01 92.50
LLD<6.13E-01 92.50
LLD<2.16E+00 63.30
LLD<9.11E-02 583.14
LLD<6.19E-02 185.71
LLD<6.19E-02 185.71
LLD<2.51E-01 143.76

-0.22
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SAMPLE STATUS REPORT FOR R 9415. 102AW 2291-1-4 TIME: 5/26/92
nISPATCHED: 6/14/91 13:16 SAMPLE HAS NOT BEEN SLURPED
-CEIVED: 6/14/91 13:30

14: 56

EXT. DETER.
**** ********

5000
5000
5000
5720
5720
5725
5725
5730
5730
5730
5730
5730

c: 
7 3 0

5730
-5730

5730

5740
,5740

5740
'l

5782
5782

%782
5786

Th 786
-5786
5787

nvb787
5787
5820
5820
5825
5825
5830
5830
5830
5830
5830
5830
5830
5830
5830
5830

6
'886

OUT OF
RANGE?RESULTS OR STATUS

****** ***** ***** *** *** ** ** * *

APPEAR
APPEAR
APPEAR
TB
TB
AT
AT
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
U
U
U
U
PU239/40
PU239/40
AM241
AM241
AM241
SR90
SR90
SR90
H3
H3
H3
TB
TB
AT
AT
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
SR90
SR90
SR90

END OF REPORT

91

GOOD
ANS?

CLEAR LIGHT YELLOW SOLIDS
NO VISIBLE ORGANIC

SMALL AMOUNT SETTLED SOLIDS
OUT FOR RERUN

1.44000E 04 uCI/L
OUT FOR RERUN

<1.44000E 00 uCI/L
1.46000E 04 uCI/L Cs-137

<3.82000E 01 uCI/L Eu-155
<2.73000E 01 uCI/L Sn-113
1.74000E 02 uCI/L Cs-134
<2.14000E 01 uCI/L Ru-103
< 2.81000E 02 uCI/L RuRh-106
< 6.77000 uCI/L Co-60
< 5.49000 UCI/L Nb-94
< 1.57000E 02 uCI/L CePr-144
< 3.16000E 02 uCI/L Ra-226

OUT FOR RERUN
OUT FOR RERUN

INSUFFICIENT SAMPLE
4.49000E-03 G/L

OUT FOR RERUN
7.78000E-02 uCI/L

OUT FOR RERUN
OUT FOR RERUN
<2.3100E-02 uCI/L INSUF. SAMPLE RAN R9401 SPLIT

OUT FOR RERUN
OUT FOR RERUN
1.03000E 01 uCI]L

OUT FOR RERUN
OUT FOR RERUN
5.88000E 00 uCI/L
1.47000E 04 uCI/L
1.47000E 04 uCI/L
<2.08000E 00 uCI/L
<2.08000E 00 uCI/L

1.49000E 04 uCI/L Cs-137
<3.79000E 01 uCI/L Eu-155
<2.99000E 01 uCI/L Sn-113
1.73000E 02 uCI/L Cs-134

<2.32000E 01 uCI/L Ru-103
5.34000E 02 uCI/L RuRh-106

< 6.41000 uC/L Co-60
< 5.70000 uCI/L Nb-94
< 1.60000E 02 uCI/L CePr-144
< 3.13000E 02 uCI/L Ra-226

OUT FOR RERUN
OUT FOR RERUN
9.44000E 00 uCI/L

CHARGE
CODE

WIBEO
W1BEO
WiBEC
WlBEO
WIBEO
WlBEO
WIBEO
WlBEO
WlBEO
WIBEO
WIBEO
WlBEO
WIBEO
WlBEO
WlBEO
WlBEO
WlBEO
W1BEO
WlBEO
WlBEO
WlBEO
WIBEO
WlBEO
W1BEO
WlBEO
WlBEO
WlBEO
WIBEO
WlBEO
WlBEO
WIBEO
W1BEO
WIBEO
WlBEO
WIBEO
WlBEO
WIBEO
WlBEO
WlBEO
WIBEO
WIBEO
WlBEO
WlBEO
WlBEO
WlBEO
WlBEO

W1BEO

W1TE2
W1TE2
W1TE2



AURANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-IDP-025
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
PLUTONIUM 239/240 UNDIGESTED

Instrument: Procedure/Rev:
WB57237 LA-503-156/C-3
Technologist: Date:
M. BIERMAN 7-16-91
Starting Time: Temperature:
08:00 25degC
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5581 11
2 REAGENT BLANK R9414-5681 12
3 SAMPLE 2291-1-4 R9415-5781 13
4 FINAL LMCS CHECK STD R9419-5581 14
5 15
6 16
7 1 17
81 18
9 19

101 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 43B43/0.1 mL N/A

THESE SAMPLES WERE RERUN.

A-6000-881 (03/92)
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

R 9419.-5.o 'OA 6-14-91 1.21 6

PU239/40 LA-50J-156 V RECUVERY W1E2 1

? *, S TD

EDP R211 AR001
STDE RESULT LA|| ! -

D A.C/M1 -

at i-~S-tP ~~9y/9.. ~

Is-

325. wj

U

97

I

i a a



. LEND: RAW - * ** ODELED PEARE = 12
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BEST AVAILABLE COPY
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
TRITIUM UNDIGESTED

Instrument: Procedure/Rev:
WB27818, WC16085 LA-218-113/B-0
Technologist: Date:
V. MASSIE 10-04-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5587 11
2 REAGENTBLANK R9414-5687 12
3 SAMPLE 2291 -1-4 R9415-5787 13
4 FINAL LMCS CHECK STD R9419-5587 14
5 15
6 _16
7 17
8 18
9 119

10 120|

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 34549/1.0 mL N/A

THESE SAMPLES YERE RERUN.

A-6000-881 (03/92)
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
Addendum 4 Rev 0
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
Addendum 4 Rev 0
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-W-D-025
Addendum 4 Rev 0
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WHC-SD-WM-DP-025
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep:
GEA UNDIGESTED

Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date:
C. JOHNSON 7-31-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID I
1 INITIAL LMCS CHECK STD R9413-5530 11
2 REAGENT BLANK R9414-5630 12
3 SAM DUP OF 2291-1-4 R9415-5830 13
4 SAMPLE 2291 -2-4 R9416-5730 14
5 SPIKE OF SAMPLE 2291-2-4 R9416-5930 15
6 FINAL LMCS CHECK STD R9419-5530 16
7 17
8 18
9 19

10 ,__ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 141846/0.5 mL N/A
SPIKE 141B46/0.5 mL N/A

A-6000-881 (03/92)
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.4GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE
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Addendum 4 Rev 0

di ~-/..

127

Lti trA-.Id-14I HL C&VERY W1mU&U

-L 1 0- 1
"Vol si 6-9vg.Lvo*/

Htbutil .W C / a.r/ ( s4
NV0 Wi a D VA.L/2Wl

Q:12,..).....



WHC-SD-WM-DP-025
Addendum 4 Rev 0

'-I

BEST AVAILABLE COPY
15'9

I

I!



rr.

BEST AVAILABLE COPY

- - --
-, uL

it, ii
r'.i

III +
Ii-;
(1
II

ti-i
44

I ':

-I:
4-
i-i LU

121

I,

Iii." 9,>~

is] LU

%1

I i-S

44

Iii

LI--

ii-

.44

- -

I.

Li

I w

-II

tI, -r -I-
Lj iii

--

I,;

-I-i

Wi-

C KC ;

-I

too

C r
I n3

tn Z
00a.

- - C -. W

LI!

-i I
I- --

1''-

II

-.

it
5

LII

-I--
-d

-I

Lii
2-I

Li-s

-I t -

1i-4i
-

U- - I, - -L

-4

-I -I-

-u

- it

I- 4-i
a]
II

C ? I C'
'4.

t

-
-

C

IV

. - - -

-- -- - -- - - -. . . . ;



WHC-SD-WM-DP-025
4AD[ENPUM 4 REV 0

'2 I i - r

4 I 4 L 4 4, 4, 4,

'1 p

1-

9%~

BEST AVAILABLE COPY
133

4 + ~ I
4 4 & 4



LBA
BEST AVAILABLE COPY m

4- - - - -4- F - I ! - I .

LU

-11

((

I.

- 1

~' C

c,.
viz

UW

II
r .

I-

-

IL'

1 - -

-

-

.
-

&a .
t e-

-.- - - - - c -

1
- - - . r

1-

-
t

----
-. .- -

I 5* 1



*********************************** *

* *

G A M M A S P E C T R U M A N A L Y S I S
*

CANBERRA SPECTRAN-F V2.06 SOFTWARE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

01-AUG-9104:09:00

ANAL Y S IS P AR AME T ERS

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%

ENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ROR QUOTATION: 1.96 SIGMA UNCERTAINTY

LMBER: 1.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
t.D CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
-MULTIPLET ANALYSIS PERFORMED

9PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ALYZED BY: MAX

-&,... LE DESCRIPTION: R9416-5730
GEOMETRY DESCRIPTION: 22ML LIQ
'SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.OOOOE+0O EA

-ANALYSIS LIBRARY FILE: ANLOGO

/ CONVERSION FACTOR: 4.9505E-03

COLLECT STARTED ON 1-AUG-91 AT 03:18:45

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

- ~.137



WHC-SD-Wm-DP-025
ADDENDUM 4 REV 0

'MPLE: R9416-5730
COLLECTED ON 1-AUG-91 AT 03:18:45

U, fED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG- 108M
AG-lIOM
AM-241
AM-243
AM-243A
'M-243B
AR-41
At-198

-133
11A-139

.A- 140
BA- 141
,eE-7
PT-707

2
gt14

BI-214A
4-2148
BI-214C

-CD- 109
CE-139

t0E-141
CEPR144

O-56
CO-57
CO-58
CO-60
CR-51
CS-134

CS-136
CS- 137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
T '

2
1-133
1-134
1-135

LLD<2.38E+01
LLD<2.38E+01
LLD<1.27E+02
LLD<2.33E+01
LLD<2.14E+02
LLD<9.23E+01
LLD<2.77E+01
LLD<2.77E+01
LLD<2.93E+03
LLD<6.32E+00
LLD<2.09E+01
LLD<2.58E+01
LLD<4.79E+01
LLD<6.36E+01
LLD<5.40E+01
LLD<2.39E+02
LLD<1.30E+01
LLD<4.42E+01
LLD<4.58E+01
LLD<4.58E+01
LLD<5.41E+01
LLD<4.45E+00
LLD<3.46E+02
LLD<1.08E+01
LLD<1.86E+01
LLD<1.53E+02
LLD<5.49E+00
LLD<1.01E+01
LLD<6.OOE+O0
LLD<5.19E+00
LLD<1.34E+02

1.89E+02

LLD<6.19E+00
1.50E+04

LLD<1.13E+01
LLD<2.76E+01
LLD<2.10E+01
LLD<3.90E+01
LLD<1.17E+01
LLD<2.74E+01
LLD<1.71E+01
LLD<2.01E+01
LLD<l.07E+01
LLD<1.94E+01
LLD<8.43E+00
LLD<1.80E+01

LLD<2.38E+01
LLD<2.38E+01
LLD<1.27E+02
LLD<2.33E+01
LLD<2.14E+02
LLD<9.23E+01
LLD<2.77E+01
LLD<2.77E+01
LLD<2.93E+03
LLD<6.32E+00
LLD<2.09E+01
LLD<2.58E+01
LLD<4.79E+01
LLD<6.36E+01
LLD<5.40E+01
LLD<2.39E+02
LLD<1.30E+01
LLD<4.42E+01
LLD<4.58E+01
LLD<4.58E+01
LLD<5.41E+01
LLD<4.45E+00
LLD<3.46E+02
LLD<1.08E+01
LLD<1.86E+01
LLD<1.53E+02
LLD<5.49E+00
LLD<1.01E+01
LLD<6.OOE+00
LLD<5.19E+00
LLD<1.34E+02

1.89E+02

LLD<6.19E+00
1.SQE+04

LLD<1.13E+01
LLD<2.76E+01
LLD<2.10E+01
LLD<3.90E+01
LLD<1.17E+01
LLD<2.74E+01
LLD<1.71E+01
LLD<2.01E+01
LLD<1.07E+01
LLD<1.94E+01
LLD<8.43E+00
LLD<1.80E+01

+-1.79E+01

+-2.29E+02

01-AUG-9104:09:00 I

+-1.79E+O1

+-2.29E+02

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41

-0.24
-0.18

-0.24

-'39



W-187
XE-131M
XE-133

133M
15

Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<2.32E+01
LLD<4.97E+02
LLD<3.48E+01
LLD<1.17E+02
LLD<1.50E+01
LLD<1.13E+02
LLD<6.OOE+00
LLD<2.80E+03
LLD<1.94E+01
LLD<1.94E+01
LLD<1.1OE+01
LLD<6.77E+00

1.52E+04 +-2.30E+02 1.52E+04 +-2.30E+02

STANDARD DEVIATION = 0.04

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 9.85E-09 UC/LI
TOTAL MEASURED ACTIVITY - 1.52E+04 (+-2.30E+02) UC/LI
% TECH. SPEC. - *

£fROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

Cto,.OID ENERGY NET
CHANNEL KEV COU

1023.81 511.38
-38.94 568.94

AREA ERROR GAMMAS/SEC
NTS %

153. 57.7 6.23E+00
143. 36.5 6.43E+00

AEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2922.21 1460.64

GAMMAS/SEC

215. 14.3 2.13E+01

LLD<2.32E+01 WHC-SD-WM-DP-025 68 5 . 74
LLD<4.97E+02 ADDENDUM 4 REV 0163.98
LLD<3.48E+01 81.00
LLD<1.17E+02 233.21
LLD<1.50E+01 249.79
LLD<1.13E+02 258.41
LLD<6.OOE+00 1836.06
LLD<2.80E+03 1204.90
LLD<1.94E+01 555.60
LLD<1.94E+01 1115.55
LLD<1.1OE+01 756.73
LLD<6.77E+00 743.33

141.



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

IC 1127.16 563.21 1.51

2C 1139.36 569.31 1.51

3
4
4B
5C
6C
7
8
8B
p

408
11
41B

1210.24 604.74
1324.20 661.72

661.85
1592.56 795.87
1604.70 801.94
2347.50 1173.30
2666.16 1332.63

1332.24
2730.79 1364.94
2922.88 1460.98

1460.85
3531.56 1765.32

1764.55

1.61
1.65

1.70
1.70
2.03
2.15

2.27
2.51

1.90

647.

639.

672.
441.

174.
155.
142.

28.

18.
5.

4.

4
37

01-AUG-91 01:20:02
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

ERROR NUCLIDES

423. 19.4 CS-134,
EU-152

771. 15.7 CS-134,
BI-207

465. 3.4 CS-134
152. 1.0 CS-137
36.

3402.
298.

1949.
1789.
9.
87.

151.
156.

19.
14.

13.9
3.9

12.0
4.9
4.7

37.4
26.8
16.7
3.8
59.2

17.5

CS-134
CS-134
CO-60
CO-60

CS-134
K-40

BI-214C

RROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

ULTIPLET ANALYSIS CONVERGED NORMALLY
B-- ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012
tACKGROUND DESCRIPTION: BKG
I CKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00

CKGROUND LIVE TIME: 60000. SECONDS
f",

14.3

I



1-135
K-40
KR-85

85M

K,
LA- 140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PW-212

B-212APB -212B
PA,-214
B-214A

PS-214B
PO-210
PO-214

" 216
9

Ru-,41
RA-224
RA-226
RB-88
48-89
RN-220
lTM-103

URH106
-124

SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
T" '4B

'3
U-L35
U-235A
U-235B

LLD<5.52E+01
LLD<2.03E+02
LLD<7.42E+03
LLD<2.12E+01
LLD<7.57E+01
LLD<1.09E+03
LLD<1.25E+01
LLD<6.95E+01
LLD<2.12E+01
LLD<2.48E+01
LLD<1.47E+01
LLD<1.61E+01
LLD<2.OOE+01
LLD<2.02E+01
LLD<3.22E+02
LLD<1.75E+02
LLD<8.66E+01
LLD<1.60E+02
LLD<6.1IE+01
LLD<4.15E+03
LLD<4.82E+03
LLD<4.81E+01
LLD<4.79E+01
LLD<7.09E+02
LLD<6.46E+01
LLD<6.46E+01
LLD<1.20E+02
LLD<1.62E+06
LLD<9.17E+05
LLD<1.32E+06
LLD<2.56E+05
LLD<8.14E+06
LLD<5.20E+02
LLD<4.98E+02
LLD<l.OOE+02
LLD<1.14E+02
LLD<2.66E+04
LLD<3.42E+01
LLD<5.61E+02
LLD<4.74E+01
LLD<2.61E+02
LLD<2.47E+01
LLD<3.81E+01
LLD<4.65E+01
LLD<3.25E+01
LLD<5.35E+01
LLD<1.75E+01
LLD<7.50E+01
LLD<1.74E+01
LLD<2.OIE+01
LLD<5.76E+03
LLD<2.29E+01
LLD<2.06E+03
LLD<3.50E+02
LLD<3.50E+02
LLD<1.32E+03
LLD<3.34E+01
LLD<3.50E+01
LLD<3.50E+01
LLD<1.55E+02

WHC-SD-WM-DP-0 25

ADDENDUM 4 REV 0
LLD<5.52E+01 1260.41
LLD<2.03E+02 1460.75
LLD<7.42E+03 513.99
LLD<2.12E+01 151.17
LLD<7.57E+01 402.58
LLD<1.09E+03 220.90
LLD<1.25E+01 1596.20
LLD<6.95E+01 641.83
LLD<2.12E+01 834.83
LLD<2.48E+01 846.76
LLD<1.47E+01 1274.55
LLD<1.61E+01 1368.60
LLD<2.OOE+01 702.63
LLD<2.02E+01 765.78
LLD<3.22E+02 657.92
LLD<1.75E+02 86.50
LLD<8.66E+01 984.45
LLD<1.60E+02 277.60
LLD<6.11E+01 311.98
LLD<4.15E+03 1001.03
LLD<4.82E+03 46.50
LLD<4.81E+01 239.00
LLD<4.79E+01 239.00
LLD<7.09E+02 300.10
LLD<6.46E+O1 351.92
LLD<6.46E+01 351.92
LLD<1.20E+02 295.21
LLD<1.62E+06 804.00
LLD<9.17E+05 799.70
LLD<1.32E+06 804.90
LLD<2.56E+05 129.30
LLD<8.14E+06 148.57
LLD<5.20E+02 240.99
LLD<4.98E+02 186.10
LLD<1.OOE+02 1836.00
LLD<1.14E+02 1031.88
LLD<2.66E+04 549.73
LLD<3.42E+01 497.08
LLD<5.61E+02 621.80
LLD<4.74E+01 602.72
LLD<2.61E+02 176.33
LLD<2.47E+01 1120.45
LLD<3.81E+01 264.66
LLD<4.65E+01 391.67
LLD<3.25E+01 513.99
LLD<5.35E+01 555.60
LLD<1.75E+01 1383.94
LLD<7.50E+01 1121.30
LLD<1.74E+01 140.51
LLD<2.O1E+01 159.00
LLD<5.76E+03 109.27
LLD<2.29E+01 228.16
LLD<2.06E+03 84.37
LLD<3.50E+02 92.50
LLD<3.50E+02 92.50
LLD<.32E+03 63.30
LLD<3.34E+01 583.14
LLD<3.50E+01 185.71
LLD<3.50E+01 185.71
LLD<1.55E+02 143.76

I
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* G AMMA SP E C TR UM ANAL Y S IS *

* ****************** ************ **

WHC-SD-WM-DP-025
CAw.-RRA SPECTRAN-F V2.06 SOFTWARE ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 04:14:13

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LtD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MUPTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
P#ALYZED BY: MAX

* DESCRIPTION: R9419-5530
Gi. RY DESCRIPTION: 134B40-A 22/LIQ
SAMPLE SIZE: 1.OOOOE-03 LI / CONVERSION FACTOR: 5.OOOOE-01
SI4NDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 1-AUG-91 AT 03:23:45

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3018. SECONDS
DEAD TIME: 0.60 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91

147



222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 04:14:13
WHC-SD-WM-DP-025

SAMPLE: R9419-5530 , ADDENDUM 4
PATA COLLECTED ON 1-AUG-91 AT 03:23:45

~VED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R AD IONUC L ID E ANAL Y S IS

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

REV 0

OF COLLECT.

R EPOR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<3.08E-01
LLD<3.08E-01
LLD<4.34E-01
LLD<6.85E-02
LLD<3.39E-01
LLD<2.63E-01
LLD<8.24E-02
LLD<8.24E-02
LLD<7.36E+00
LLD<6.67E-02
LLD<7.09E-02
LLD<8.82E-02
LLD<1.59E-01
LLD<2.64E-01
LLD<1.65E-01
LLD<6.50E-01
LLD<7.24E-02
LLD<5.51E-01
LLD<7.OOE-01
LLD<7.OOE-01
LLD<6 55E-01
LLD<2.64E-01
LLD<1.05E+00
LLD<3.61E-02
LLD<5.99E-02
LLD<4.70E-01
LLD<7.50E-02
LLD<3.IOE-02
LLD<6.91E-02

1.24E+01

CR-51 LLD<4.95E-01
CS-134 1.45E+01

LLD<7.65E-02
1.44E+01

LLD<7.96E-02
LLD<3.62E-01
LLD<1.35E-01
LLD<1.33E-01
LLD<1.68E-01
LLD<8.14E-02
LLD<5.59E-02
LLD<6.95E-02
LLD<2.61E-01
LLD<7.43E-02
LLD<1.09E-01

AC-228
AC-228A
AC-228B
AG- 108M
AG-i IM
AM-241
AM-243
AM-243A
AM-243B
AR-41
AU-198
BA-133
BA-139
BA-140
BA- 141
9E-7

S-207
BT-712

4
u.-u14A
BT-214B
BI-214C
Cb-iog
CE-139
CEE- 141
C"PR144
CO-56
CO-57
CO-58
CO-60

LLD<3.08E-01
LLD<3.08E-01
LLD<4.34E-01
LLD<6.85E-02
LLD<3.39E-01
LLD<2.63E-01
LLD<8.24E-02
LLD<8.24E-02
LLD<7.36E+00
LLD<6.67E-02
LLD<7.09E-02
LLD<8.82E-02
LLD<1.59E-01
LLD<2.64E-01
LLD<1.65E-01
LLD<6.50E-01
LLD7.24E-02
LLD<5.51E-01
LLD<7.OOE-01
LLD<7.OOE-01
LLD<6.55E-01
LLD<2.64E-01
LLD<1.OSE+00
LLD<3.61E-02
LLD<5.99E-02
LLD<4.70E-01
LLD<7.50E-02
LLD<3.1OE-02
LLD<6.91E-02

1.24E+01

LLD<4.95E-01
1.45E+01

LLD<7.65E-02
1.44E+01

LLD<7.96E-02
LLD<3.62E-01
LLD<1.35E-01
LLD<1.33E-01
LLD<1.68E-01
LLD<8.14E-02
LLD<5.59E-02
LLD<6.95E-02
LLD<2.61E-01
LLD<7.43E-02
LLD<1.09E-01

+-2.34E-01

+-3. 19E-01

+-2.23E-01

I

+-2.34E-01

+-3. 19E-01

+-2.23E-01

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

CS- 136
CS-137
CS-138
EU- 152
EU-154
EU-155
FE-59
HF-181
HG-203

-0.20
-0.04

0.09
0.20

0.15
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U-237
W-187
XE-131M
XE-133

133M
'5

XL 18
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.87E-01
LLD<2.35E-01
LLD<1.65E+00
LLD<1.04E-01
LLD<3.90E-01
LLD<5.OOE-02
LLD<3.76E-01
LLD<4.07E-02
LLD<2.37E+01
LLD<1.OOE-01
LLD<2.O1E-01
LLD<1.23E-01
LLD<7.04E-02

4.31E+01 +-7.81E-01

LLD<1.87E-o,1WHC-SD-WM-DP-025208.00
LLD<2.35E-01ADDENDUM 4 REV 0685.74
LLD<1.65E+00 - 163.98
LLD<1.04E-01 81.00
LLD<3.90E-01 233.21
LLD<S.OOE-02 249.79
LLD<3.76E-01 258.41
LLD<4.07E-02 1836.06
LLD<2.37E+01 1204.90
LLD<1.OOE-01 555.60
LLD<2.O1E-01 1115.55
LLD<1.23E-01 756.73
LLD<7.04E-02 743.33

4.31E+01 +-7.81E-01

STANDARD DEVIATION =

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.27E-09 UC/LI
TOTAL MEASURED ACTIVITY - 4.31E+01 (+-7.81E-01) UC/LI
% TECH. SPEC. - *

ERROR QUOTATION AT 1.96 SIGMA
k4D CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

QNiROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

55.12
-951.50

1127.41
1139.56

604.68
2336.04
2730.27
2799.41
2802.59

27.67
475.54
563.46
569.54
802.06

1167.82
1365.04
1399.64
1401.23

930.
501.

2450.
4459.
1879.
350.
487.
131.
121.

14.2
33.9

7.2
5.5

15.3
88.3
12.2
22.2
22.9

GAMMAS/SEC

5.15E+02
3.50E+00
1.99E+01
3.66E+01
2.I1E+01
5.50E+00
8.73E+00
2.40E+00
2.22E+00
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URANIUM BY LASER ANALYSIS -- UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep:
PLUTONIUM 239/240 UNDIGESTED

Instrument: Procedure/Rev:
WB57237 LA-503-156/C-3
Technologist: Date:
M. BIERMAN 7-16-91
Starting Time: Temperature:
08:00 25degC
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
T INITIAL-LMCS CHECK STD R9413-5581* 11
2 REAGENT BLANK R9414-5681* 12
3 SAMPLE 2291 -2-4 R9416-5781* 13|
4 SAM DUP OF 2291-2-4 R9416-5881 14|
5 FINAL LMCS CHECK STD R9419-5581* 15

16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 43B43/0.1 mL N/A

*THESE SAMPLES WERE RERUN.

A-6000-881 (03/92)

-- 1.55



PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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-.. - ...
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COUNT AS uCI/L 0  ATTACH PMT UT

4m 0 / pv~

* Cti 3.AE~& ,...J

R 9419.-50 '102AW -1491 3 2

PU239/40 LA-503156 7RPECOVERY WibEO 1
-.. - c .sn.o

EDP R211 AROIlnno
STDN ZESULT 1.4VC *I 2 U
STD VAL. ,(/ REC /. 4E ATTACH PRINT OUT

9. 
. ... 

t. 
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WHC-SD-WM-DP-0
25

ADDENDUM 4 REV 0

SAMPLE STATUS REPORT FOR R 9416. 102AW 2291-2-4 TIME:
"ISPATCHED: 6/14/91 13:17 SAMPLE HAS NOT BEEN SLURPED
'CEIVED: 6/14/91 13:31

5/26/92 14:57

EXT.

5000
5000
5000
5720
5720
5725
5725
5730
5730
5730
5730
5730
54730

5730

5730
2740

_ 740
5740

.5740
R781

2
5782

782
5786
.5786
5786
5787
5787

@5787
5881
5920
5920
5925
5925
5930
5930

OUT OF
RANGE?RESULTS OR STATUSDETER.

APPEAR
APPEAR
APPEAR
TB
TB
AT
AT
G EA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
U
U
U
U
PU239/40
PU239/40
AM241
AM241
AM241
SR90
SR90
SR90
H3
H3
H3
PU239/40
TB
TB
AT
AT
GEA
GEA

CLEAR LIGHT YELLOW AQUEOUS
NO VISIBLE ORGANIC
NO VISIBLE SOLIDS
OUT FOR RERUN
1.32000E 04 uCI/L

OUT FOR RERUN
1.680000E 00 uCI/L

1.54000E 04 uCI/L Cs-137
<3.90000E 01 uCI/L Eu-155
<2.87000E 01 uCI/L Sn-113
1.89000E 02 uCI/L Cs-134
<2.19000E 01 uCI/L Ru-103
< 2.73000E 02 uCI/L RuRh-106
< 1.53000E 02 uCI/L Cepr-144
< 6.02000 uCI/L Nb-94
< 3.15000E 02 uCI/L Ra-226

OUT FOR RERUN
OUT FOR RERUN
INSUFFICIENT SAMPLE
1.880OOE-03 G/L

OUT FOR RERUN
3.69000E-02 uCI/L

OUT FOR RERUN
OUT FOR RERUN
<2.370E-02 uCI/L INSUF. SAMPLE RAN R9402 SPLIT

OUT FOR RERUN
OUT FOR RERUN
8.10000E 00 uCI/L

OUT FOR RERUN
OUT FOR RERUN
5.65000E 00 uCI/L
3.67000E-01 uCI/L

OUT FOR RERUN
9.71000E 01 t RECOVERY N

OUT FOR RERUN
9.48000E 01 % RECOVERY N
1.05700E 02 % RECOVERY Cs-137 N
9.68000E 01 % RECOVERY Co-60 N

END OF REPORT

AVkA\LA8LE COP

167

GOOD CHARGE
ANS? CODE
*** ******

WiBEO
W1BEO
W1BEO

WIBEO
WlBEO
WlBEO
WlBEO
W1BEO
WlBEO
WlBEO
WIBEO
W1BEO
WlBEO
WlBEO
WlBEO
WlBEO
WlBEO
WlBEO
WIBEC
WlBEC,
WIBEO
WlBEO
WlBEO
WlBEO
WlBEO
WlBEO
WlBEO
W1BEO
W1BEO

W1BEO
W18TC
WIBEO

Y W1BEO
W1BEO

Y WlBEO
Y WIBEO
Y WlBEO
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ADDENDUM 4 REV 0
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

-... -.... ....- -.... ,,...

R 9413.-5t6 102AW 61491 13.10 2h

BR90 L-220-lOI XfVERY WITE2 5

Z7 I STD
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-o L 229 -2-4

COUNT AS uCI/L

I-t -/0

4,,0

1/ A i-t- -gJ'4 a TJO

452 -
- v Calc.aim .y 4y 10-H-191 4at G7m:S2

&at oil P eakl ant I, oi : .hihl fr61 : ,444

s".I. silo I a l. igh" I I mtw :I
t 7 'a ?o

1 i- . * 4.25 an

-&499951-4

-12.0 * L.9IE-gI .dulL *intis.

RA4H3-55B-

a" la-r9s

1~

1j,-

a.3 /e

,e940Q-cs- -

Iv b8 4 1.11 by MAIN I -4-lI c4 "0I :4I
hi 4. 012 2as inse .. Iv . .42331.11e .4719

jv Has -4.25 As .

is.4 1 2.6Ml-41 slL au.at.

-t I .I a.tim 4.25 w.

Is . . 2.523443,1 sd traisi..

IS

'9/7 ,273

-40 , ?We, S-n7

00 I:

'a

LJ

S TcS5-l

Ik Calc.da.ipi by a a If-wl11 at or:1:1
sit 2 .s .a, It Of : .111 I all : .4tH

lpI j j L Hills"1 241 Ip .4

lout 6 I auy till * 1.42 all

-p - 2. .1. L /

kati12 lnties 5.41 W

12.1* b4W14b 7i/ .t.IV

-0 I-
.702 .37 g q4j 4-5-7G(

175

?. a &P



WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep:
TRITIUM UNDIGESTED

Instrument: Procedure/Rev:
W827818, WC16085 LA -218-113/B-0
Technologist: Date:
V. MASSIE 10-04-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID | Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5587 11
2 REAGENT BLANK R9414-5687 12
3 SAMPLE 2291-2-4 R9416-5787 13
4 FINAL LMCS CHECK STD R9419-5587 14
5 15
6 .16
71 1 17
8 __ _ _ _ _ _ _ _ _ _ _ _18 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 19
10 120|

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 34849/1.0 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)

177
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TRITIUM ANALYSIS - UNDIGE TED SAMPLE

ADDENDUM 4 REV 0
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

It 1a

sio --CaZ- -PLOs bEllT )

a.- - -- w

titdC LV.2$-

A t4'/ .3 - .%tr

. ESiL...... .. i l$ Cag ati.s 11,11 as - - t :23:0
hI 84 2 -a.b es--t mom off. ; .rn?

a,:e . : 20 at a,.

L4 .4 * .414E-42 WCI/ .1p6,

- . .1142 m cilA atil

. . . E -. a -

-W A.q,1 ORe 16

RERUN

Al L.-t4fU1Ol .AU

a.

-t - .a ew .HEU . I -..

- --

U' , e1.-6 . il

s# O
on--- - ---

.C --S

- - --

-ULAMI Ab -uLI -

Ii. ,e'72951 6-602s

Alpha Cacltie, i M l la4-21-i at Wh27:31
hI 114 2 iacs a t fAftya . : .14

1aq01a1a. : I s Iia tt. :I

mat

- -- - 64 1-i23"E-44 .411. Ip.

st 1 2

- 0.4 ( 1.230ME- u/L alpa
If

1%.

I -

[Z. j41-7 -572SE

h,- caItmamie, by u eWn21-1 at 17:093
I 024 2 -1aO11 MAph.l .4. ;22=4.. ,. ''''" sp le li t nt MA" .III,.taiia s :.I Sila in

- 0. 4 - I.1297E*O aciL 410h
to

split 1 2

$4

to
#. I 2.WtbEO L CiIL alpha

6 ~/ -~

&C2/ -4

Js-Z/f-

185



TOTAL BETA ANALYMZ - UUduluiLr u zAnrLrc

--- - -- -

k yII1..-U.2d ltZ1 6-14-"1 14. At

S A- -aa9 - -f hEBUL A

- -I ' a I

aen. ~i- .. &.--

bfl6 &v-e8u

8 V'iI'.-a6 104gM * 4-14Y1 14.11 ta6

lit Li-r-MJU-I01 uCI/'1 WISut:. I

REU. L

C" i A A" u"A/L
i 4 4,19,I N I& RERUN

ear~ -3

IW-- -1

S YI1k/.-5/2 I0.U * .- 14-91 14*1W 24

-L LA-IS-1u1 uCI/U W1UIEG A

cutmh A6 Au.itLlO 16 RERUN

- IT m

E-3/-Y,

-0

921.2-
/0

4,

hi, .11i 561 ~ SIC -t 0-2i-yi~ It 14:22:498

6int 'III: if a.Isk.:

1-311"I~lf-9gj" StilL t*
If

lowit 1 2

4.9 * 1.3126E-91 wCil at,

-Cl -

/6)

4-V

/6'
-4.

lat, Csc.l.tij A, sic - h-a-tq].[ 1:1:2it ill 2 -,mc sua I at1 11 3 :2!1
nq. aga I . it. oi A I 1

14

- .1* l .ZIME-2 .Stil 451.

I---

74# o 3o

1/4
is CsAcsIN ii.. h ALI a I-21-1II at 11:2:04
lit IIi I -sub eat is, al. : .31s

Sm-a -- : I -L Moal. lo

AllM

" - 1. e .4431E.4 tilL b4t,
If

NMIe 1 2-

- - - . .* 1.02Q6(4 stI bAt.
IA/

187

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

I



WHC-SD-WM-DP--025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9417 2291-3-4
Analysis: Sample Prep:
GEA UNDIGESTED

Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date:
C. JOHNSON 7-31 -91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5530 11

- 2 REAGENT BLANK R9414-5630 12
3 SAMPLE 2291-3-4 R9417-5730 13
4 FINAL LMCS CHECK STD R9419-5530 14
5 15
6 16
7 17
81 18

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECKSTD 141B46/0.5 mL N/A

A-6000-881 (03/92)
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E AK A NA LY SI S
WHC-SD-WMtDP-025
ADDENDUM 4 REV 0

CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 55.19 27.70 1.16 4427. 2262. 9.4 SB/TE-X
2 372.43 186.18 1.26 9723. 603. 47.4 U-235,RA-226
3 1024.53 512.04 1.50 6026. 1210. 20.7 TL-208,NA-22,
38 510.74 241. 11.0 ZN-65,RH-106
4C 1127.18 563.35 1.26 2042. 248. 43.6 CS-134,

EU-152
5C 1139.37 569.44 1.26 1986. 470. 40.2 CS-134,

BI-207
6 1210.27 604.88 1.55 2579. 3433. 5.7 CS-134
7 1244.84 622.16 1.43 2346. 483. 32.3 RH-106
8 1324.05 661.76 1.63 1615. 266023. 0.4 CS-137
8B 661.38 251. 9.7
9C 1592.38 795.91 1.66 196. 2454. 5.4 CS-134

CdOC 1604.69 802.06 1.66 166. 246. 25.1 CS-134
11 2921.16 1460.56 2.53 36. 782. 7.5 K-40
flB 1460.72 581. 4.7

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

r MULTIPLET ANALYSIS CONVERGED NORMALLY
NVIRONMENTAL BACKGROUND PEAK

BAqKGROUND SUBTRACTION PERFORMED USING FILE BK0014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
BACKGROUND LIVE TIME: 11292. SECONDS

01-AUG-91 03:10:17



K-40
KR-85
KR-85M

87

b. -40
LA- 142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
fl-212A
PB-212B

-214
PB-214A

-214B
20-210
PO-214
90-216

939
1

R4-424
RA-226
4-88
kB-89
44N-220
RU-103
RRHI06
SB-124
%-125
SC-46
SE-75
SN-13
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-2348

'8

U-235A
U-2358
U-237

1.95E+02
LLD<2.43E+03
LLD<6.09E+00
LLD<2.70E+01
LLD<3.61E+02
LLD<2.07E+00
LLD<2.12E+01
LLD<2.75E+00
LLD<3.22E+00
LLD<3.14E+00
LLD<3.26E+00
LLD<2.97E+00
LLD<3.01E+00
LLD<1.27E+02
LLD<4.45E+01
LLD<1.16E+01
LLD<5.09E+01
LLD<2.16E+01
LLD<5.42E+02
LLD<l.01E+03
LLD<1.60E+01
LLD<1.59E+01
LLD<2.32E+02
LLD<2.34E+01
LLD<2.34E+01
LLD<3.94E+01
LLD<2.17E+05
LLD<8.15E+04
LLD<1.50E+05
LLD<6.55E+04
LLD<2.29E+06
LLD<1.72E+02

3.07E+02
LLD<2.99E+01
LLD<1.47E+01
LLD<7.19E+03
LLD<1.15E+01

4.78E+02
LLD<9.96E+00
LLD<7.06E+01
LLD<3.96E+00
LLD<l.09E+01
LLD<1.65E+01
LLD<1.07E+01
LLD<1.54E+01
LLD<4.85E+00
LLD<l.1OE+01
LLD<5.02E+00
LLD<5.86E+00
LLD<1.59E+03
LLD<6.96E+00
LLD<5.17E+02
LLD<9.65E+01
LLD<9.65E+01
LLD<3.46E+02
LLD<9.62E+00
LLD<1.OOE+01

1.99E+01
LLD<4.01E+01
LLD<3.10E+01

+-6.26E+0

+-1.46E+0

+-1.55E+0

+-9.44E+00

1 1.95E+02 +-6.26E+0]
LLD<2.43E+03
LLD<6.09E+00
LLD<2.70E+01
LLD<3.61E+02
LLD<2.07E+00
LLD<2.12E+01
LLD<2.75E+00
LLD<3.22E+00
LLD<3.14E+00
LLD<3.26E+00
LLD<2.97E+00
LLD<3.01E+00
LLD<1.27E+02
LLD<4.45E+01
LLD<1.16E+01
LLD<5.09E+01
LLD<2.16E+01
LLD<5.42E+02
LLD<1.01E+03
LLD<1.60E+01
LLD<1.59E+01
LLD<2.32E+02
LLD<2.34E+01
LLD<2.34E+01
LLD<3.94E+01
LLD<2.17E+05
LLD<8.15E+04
LLD<1.50E+05
LLD<6.55E+04
LLD<2.29E+06
LLD<1.72E+02

2 3.07E+02 +-1.46E+02
LLD<2.99E+01
LLD<1.47E+01
LLD<7.19E+03
LLD<1.15E+01

2 4.78E+02 +-1.55E+02
LLD<9.96E+00
LLD<7.06E+01
LLD<3.96E+00
LLD<1.09E+01
LLD<1.65E+01
LLD<1.07E+01
LLD<1.54E+01
LLD<4.85E+00
LLD<1.10E+01
LLD<5.02E+00
LLD<5.86E+00
LLD<1.59E+03
LLD<6.96E+00
LLD<5.17E+02
LLD<9.65E+01
LLD<9.65E+01
LLD<3.46E+02
LLD<9.62E+00
LLD<1.OOE+01

1.99E+01 +-9.44E+00
LLD<4.01E+01
LLD<3.10E+01

1460.75 -0.19
513.99
151.17 WHC-SD-WM-DP-025
402 . 58 ADDENDUM 4 REV 0
220.90
1596.20
641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
86.50
984.45
277.60
311.98
1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799- * 70
804.90
129.30
148.57
240.99
186.10 0.08

1836.00
1031.88
549.73
497.08
621.80 0.36
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
92.50
92.50
63.30

583.14
185.71
185.71 0.47
143.76
208.00

203



WHC-SD-WM-DP-025

SAMPLE STATUS REPORT FOR R 9417. 1 0ADENDUM-4 R 901-3- 4 TIME: 5/26/92
DISPATCHED: 6/14/91 13:19 SAMPLE HAS NOT BEEN SLURPED
ECEIVED: 6/14/91 13:31

14:57

EXT. DETER.
**** ********

5000
5000
5000
5720
5720
5725
5725
5730
5730
5730
5730
5730

730
5730

-5730
5730

-5730
5740

-5740
5740
5740

1
- 782

5782
r75 782

5786
-5786

786
5787

C5787
5787
5840
5840
5840
5840
5881
5881
5882
5882
5882
5886
5886
5886
5887
5887
5A87

OUT OF
RANGE?RESULTS OR STATUS

APPEAR
APPEAR
APPEAR
TB
TB
AT
AT
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
U
U
U
U
PU239/40
PU239/40
AM241
AM241
AM241
SR90
SR90
SR90
H3
H3
H3
U
U
U
U
PU239/40
PU239/40
AM241
AM241
AM241
SR90
SR90
SR90
H3
H3
H3

END OF REPORT

205

GOOD
ANS?

CLEAR LIGHT YELLOW AQUEOUS
NO VISIBLE ORGANIC
SOME SETTLED SOLIDS

OUT FOR RERUN
1.470000E 04 uCI/L

OUT FOR RERUN
<2.16000E 00 uCI/L
1.61000E 04 uCI/L Cs-137
<2.10000E 01 uCI/L Eu-155
1.65000E 01 uCI/L Sn-113
1.75000E 02 uCI/L Cs-134
<1.15000E 01 uCI/L Ru-103
4.78000E 02 uCI/L RuRh-106

< 2.5700 uCI/L Co-60
< 2.97000 uCI/L Nb-94
< 7.6700E 01 uCI/1 CePr-144

3.0700E 02 uCI/L Ra-226
OUT FOR RERUN
OUT FOR RERUN
INSUFFICIENT SAMPLE
4.62000E-03 G/L

OUT FOR RERUN
1.29000E 00 uCI/L

OUT FOR RERUN
OUT FOR RERUN
8.5000E-01 uCI/L INSUF. SAMPLE RAN R9403 SPLIT

OUT FOR RERUN
OUT FOR RERUN
2.01000E 01 uCI/L

OUT FOR RERUN
OUT FOR RERUN
5.56000E 00 uCI/L

OUT FOR RERUN
OUT FOR RERUN
INSUFFICIENT SAMPLE
4.26000E-03 G/L

OUT FOR RERUN
DID NOT RERUN, RAN R9416 DUP. INSTEAD

OUT FOR RERUN
OUT FOR RERUN
7.6700E-01 uCI/L INSUF. SAMPLE RAN R9403 SPLIT

OUT FOR RERUN
OUT FOR RERUN
2.50000E 01 uCI/L

OUT FOR RERUN
OUT FOR RERUN
5.83000E 00 uCI/L

CHARGE
CODE

W1BEO

W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
WIBEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
WiBEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO



P E A K A N A L Y S I S

CENTROID ENERGY FWHM BACKGND NET AREA
.HANNEL KEV KEV COUNTS COUNTS

55.12
951.50

1127.41

27.67
475.54
563.46

1.16
1.61
1.48

4C 1139.56 569.54 1.48

1210.31 604.90
1324.13 661.80

661.38
1592.44 795.94
1604.68 802.06
2336.04 1167.82
2346.79 1173.19
2664.84 1332.30
2730.27 1365.04
2799.41 1399.64
2802.59 1401.23
2921.09 1460.53

1460.72

1.59
1.61

1.68
1.68
1.84
1.84
2.44
2.19
1.48
1.48
2.60

1703.
2949.
2132.

2150.

2237.
1495.

1133.
1078.
641.
591.
191.
131.

53.
58.
56.

2
2

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

ERROR NUCLIDES

930. 14.2 SB/TE-X
501. 33.9 CS-134

2450. 7.2 CS-134,
EU-152

4459. 5.5 CS-134,
BI-207

8183. 1.3 CS-134
4331. 1.4 CS-137
251.

20598.
1879.
350.

14512.
13049.

487.
131.
121.
771.

581.

9.7
2.1

15.3
88.3

2.8
1.8

12.2
22.2
22.9

7.9
4.7

CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
1-132
BI-214
K-40

ERROR QUOTATION AT 1.96 SIGMA
OAK CONFIDENCE LEVEL AT 85.0%

c JLTIPLET ANALYSIS CONVERGED NORMALLY
T^- MULTIPLET ANALYSIS CONVERGED BUT GFIT
B - ENVIRONMENTAL BACKGROUND PEAK

> 4

BCKGROUND SUBTRACTION PERFORMED USING FILE BKO014
KGROUND DESCRIPTION: BKG

MACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
WCKGROUND LIVE TIME: 11292. SECONDS

207
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2
3C



I - 11

K-40
KR-85
KR-85M
y" 87

Li 3
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212

4Q-212A
PB-212B

:PS-214
PB-214A
-PB-214B
PO-210
PD -214
.B-216
'PII 239

1
km -4
KA-226

Q-88
R -89
RN-220
RU- 103
4RH106
SB- 124
60-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B
TI -18

U-435A
U-235B

+-6.35E-01
LLUC4.U4t-Ui

1.82E+00
LLD<1.61E+01
LLD<3.83E-02
LLD<1.64E-01
LLD<2.27E+00
LLD<4.29E-02
LLD<1.57E-01
LLD<7.23E-02
LLD<8.47E-02
LLD<4.78E-02
LLD<3.85E-02
LLD<6.46E-02
LLD<6.89E-02
LLD<3.86E-01
LLD<2.79E-01
LLD<3.41E-01
LLD<3.15E-01
LLD<1.36E-01
LLD<1.54E+01
LLD<6.23E+00
LLD<1.02E-01
LLD<1.02E-01
LLD<1.48E+00
LLD<1.48E-01
LLD<1.48E-01
LLD<2.49E-01
LLD<6.21E+03
LLD<2.25E+03
LLD<3.97E+03
LLD<4.14E+02
LLD<1.44E+04
LLD<1.07E+00
LLD<9.53E-01
LLD<4.30E-01
LLD<4.04E-01
LLD<5.91E+01
LLD<7.04E-02
LLD<l.36E+00
LLD<1.68E-01
LLD<4.53E-01
LLD<9.86E-02
LLD<7.O1E-02
LLD<1.OOE-01
LLD<7.07E-02
LLD<1.32E-01
LLD<5.1OE-02
LLD<2.80E-01
LLD<3.11E-02
LLD<3.61E-02
LLD<9.91E+00
LLD<4.40E-02
LLD<3.27E+00
LLD<6.13E-01
LLD<6.13E-01
LLD<2.16E+00
LLD<9.11E-02
LLD<6.19E-02
LLD<6.19E-02
LLD<2.51E-01

+-6.35E-01
LLU(C.UCLI-Ul

1.82E+00
LLD<1.61E+01
LLD<3.83E-02
LLD<1.64E-01
LLD<2.27E+00
LLD<4.29E-02
LLD<1.57E-01
LLD<7.23E-02
LLD<8.47E-02
LLD<4.78E-02
LLD<3.85E-02
LLD<6.46E-02
LLD<6.89E-02
LLD<3.86E-01
LLD<2.79E-O1
LLD<3.41E-01
LLD<3.15E-01
LLD<1.36E-01
LLD<1.54E+01
LLD<6.23E+00
LLD<1.02E-01
LLD<1.02E-01
LLD<1.48E+00
LLD<1.48E-01
LLD<1.48E-01
LLD<2.49E-01
LLD<6.21E+03
LLD<2.25E+03
LLD<3.97E+03
LLD<4.14E+02
LLD<1.44E+04
LLD<1.07E+00
LLD<9.53E-01
LLD<4.30E-01
LLD<4.04E-01
LLD<5.91E+01
LLD<7.04E-02
LLD<l.36E+00
LLD<1.68E-01
LLD<4.53E-01
LLD<9.86E-02
LLD<7.OIE-02
LLD<1.OOE-01
LLD<7.07E-02
LLD<1.32E-01
LLD<5.1OE-02
LLD<2.80E-01
LLD<3.I1E-02
LLD<3.61E-02
LLD<9.91E+00
LLD<4.40E-02
LLD<3.27E+00
LLD<6.13E-01
LLD<6.13E-01
LLD<2.16E+00
LLD<9.I1E-02
LLD<6.19E-02
LLD<6.19E-02
LLD<2.51E-01

±coU.4i

1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
92.50
92.50
63.30

583.14
185.71
185.71
143.76

-0.22
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9417 2291-3-4
Analysis: Sample Prep:
URANIUM UNDIGESTED

Instrument: Procedure/Rev:
WB88807 LA-925-1061A-2
Technologist: Date:
M. FRANZ 10-08-91
Starting Time: Temperature:
16:00 24degC
Ending Time: Chemist:
23:00 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5540 11
2 REAGENT BLANK R9414-5640 12 .
3 SAMPLE 2291-3-4 R9417-5740 13
4 SAM DUP OF 2291-3-4 R9417-5840 14
5 FINAL LMCS CHECK STD R9419-5540 15
6 16
7 1 17
8 18
91 19

101 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot V 1. Aliquot Vol. Standard

LMCS CHECK STD 85B338/0.1 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE
-1

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

1C 9'fl9.-I01 *102AWd 6-14-91 11t21 M'

u LA-)O'Z1O6 V WAST&

- su- . can
STV VALj.Y. 0 -t REC 9% ,

SPIKE ID/VAL 4j-ff/t "5 r
SPIKE VOL.../OO 0 el .
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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WHC-SD-WM-DP-025
'ADDENDUM 4 REV 0

GENERAL ALPHA ENERGY
Rev. 1,10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R9413-5281

FiL, ID: SDI74I8,SFC

Counted on: 7/E1,/91 e13: 0
Ietector/Geometry rnbcr' 7/ 1
Count titie: 3A000. Sec

Peak hei1ht
Initial Fincl
"?St: 2763.9
264.8 263.6
33.2 8.5

2173,) 2166 ,7
6.0
2.6
3.4
5.2
1 .0

4.?
1,?

4.1
4. .-

PEAK ANALYSIS

Pcak Luntur
XIiti l

360.265
303.206
270.274
231 , 160
177.100
113.653
101-. 1 O

21.205

Finol
360 26:3
303 206
2*/r< 74A
231.160
177.100
103 6 58
101,1W?
'~1.722
2I,05

PEAK RESULTS

ID Iso Lope
1 u236
2 Pu238

Am241

1 Pu239
Puc 2 4 0.

44

AEA Peak Contruid
Fract. F;:.r. OLs. Pi r f
0 ,561. , ,7'6 ,76 1 .0,00e
0.0493 5.497 5.476 0,003

5.180 5.16 -0,016
0.0003 Z.31
0.3777 1,735,153 -. 0,015

5.111 5,150 -0,011
0.0023 4.904
010017 1,716
0.0012 1,5.71
0.0027 4.314
0.0000 1.171

0.04
0.01

0.00

0.010,01

0.06
0,15
0,00

Count
P< U /m u/L

17.01
4.11

0.02
Jl .17

0.20
0,16
0.10
0.23
0.00

d/ ff

At. iviL-
uCi/22

31189 0,140E-03
37,11 0.167E-01

0, 12SE-0-
0.15 0.662E-c2

204.51 0,921E-0l
0.,921 E-0 1

1,27 0,572E-06
1,05 0.172E-06
0.65 0,2?2E-05
1.17 0.660E-0t
0,00 0,13"9E-OS

DETECTOR CALIBRATION
Enervs(MEV) 1.071 + (0.0047)!ChzniicI

Ererly rcn::!e (tic')) 4.071 TO 6. 172
Ef'icimncu 0.1539 CPM/DFM

TOTAL COUNT DATA:

Item
Rw spectrum
Smoothed
Composite fit
R , idtIuls

BEST AVAILABLE COPY

Total'
11610, 0
41633.6
11665,5

-26.?

X Rcu vcru
100.000
g,?997

100.061
-0.065

f"ncl"zed bv!
63071

217

Peak I.
II'

1
.7

6

7 1

FH! HM
I ni ti ij
201000
16.000
12.000
16 .000
.zt.000

16,000
-6.000
12,000

r jfui
S .554
8.316
V. 116

2<000
1:. 110
13,533
32. 102
0,200

Tau

0.000
t.000
6<000
8,000

.10 000
8.000

12, 0 ( V
6.000

Fi i: I
4

1.651

0.200
0. A17
1,F1
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WHC-SD-WM-DP-025
ADDENDUM 4 REV10

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9417 2291-3-4
Analysis: Sample Prep:
STRONTIUM 90 UNDIGESTED

Instrument: Procedure/Rev:
WB26870, W827812, W927811 LA-220-101/D-0
Technologist: Date:
T. LEE 08-22-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

T lN Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R9413-5586 11 .
2 REAGENT BLANK R9414-5686 12
3 SAMPLE 2291-3-4 R9417-5786 13
4 SAM DUP OF 2291-3-4 R9417-5886 14
5 FINAL LMCS CHECK STD R9419-5786 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 150B46/1 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-P-025
ADDENDUM 4 REV 0
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9418 2291-4-4
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED

Instrument: Procedure/Rev:
N/A LA-519-151/D-1
Technologist: Date:
M. BIERMAN 6-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A

Description Lab ID Description Lab ID
1 SAMPLE 2291-1-1 R9394-5000 11
2 SAMPLE 2291-1-4 R9415-5000 12
3 SAMPLE 2291-2-4 R9416-5000 13
4 SAMPLE 2291-3-4 R9417-5000 14
5 SAMPLE 2291-4-4 R9418-5000 15
6 16
7 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 17

8 18
91 19

10 1 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

N/A N/A

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9418 2291-4-4
Analysis: Sample Prep:
TOTAL ALPHA/TOTAL BETA UNDIGESTED

Instrument: Procedure/Rev:
WB27809, WB27807 LA-508-101/C-2
Technologist: Date:
M. FRANZ 06-20-91/06-21-91
Starting Time: Temperature:
08:00 N/A
Ending Time: Chemist:
10:30 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5520 11
2 REAGENT BLANK R9414-5620 12
3 SAMPLE 2291-4-4 9R9418-5720 13
4 FINAL LMCS CHECK STD R9419-5520 14
5 INITIAL LMCS CHECK STD R9413-5525 15
6 REAGENT BLANK R9414-5625 16 -
7 SAMPLE 2291-4-4 R9418-5725 17
8 FINAL LMCS CHECK STD R9419-5525 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 18849/10.0mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
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TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
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WHC-SD-WM-DP-025
********************* * DEN*U R *

G AMMA SP E C TR UM ANAL Y S IS

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S P A R

01-AUG-91

A M E T E R S

MCA UNIT NUMBER: I / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
RTROR QUOTATION: 1.96 SIGMA UNCERTAINTY

'ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
.JULTIPLET ANALYSIS PERFORMED

,SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
"'AlYZED BY: MAX

44.rLE DESCRIPTION: R9418-5730
GEOMETRY DESCRIPTION: 22ML LIQ
4.AMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.0000E+OO EA
-ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 4.9505E-03

COLLECT STARTED ON 1-AUG-91 AT 02:26:27

9TLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3006. SECONDS
0.20 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91

254q
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222-S COUNTING ROOM WESTINGHOUSE HANFORD
WHC-SD-WM-DP-025

-'MPLE: R9418-5730 ADDENDUM 4 REV 0
COLLECTED ON 1-AUG-91 AT 02:26:27

b (ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R AD IONUC L ID E ANAL Y SIS R E

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

POR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG-108M
AG-IIOM
AM-241
AM-243
AM-243A
AR-243B

A-41
AU-198
8L- 133
BA- 139
BA- 140
BA- 141
ir-7
"T- 207

'2
1 4

BI-214A
Et-h214B
BI-214C
6D- 109
CE-139
L- 141

PrR144
l- 56

CO-57
CO-58
CO-60
CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203

, 1

1-133
1-134
1-135

LLD<2.91E+01
LLD<2.91E+01
LLD<1.70E+02
LLD<3.51E+01
LLD<2.73E+02
LLD<1.52E+02
LLD<4.15E+01
LLD<4.15E+01
LLD<4.47E+03
LLD<1.35E+01
LLD<2.91E+01
LLD<3.74E+01
LLD<8.37E+01
LLD<9.73E+01
LLD<7.92E+01
LLD<3.12E+02
LLD<2.15E+01
LLD<8.47E+01
LLD<7.41E+01
LLD<7.41E+01
LLD<7.37E+01
LLD<4.86E+01
LLD<4.97E+02
LLD<1.89E+01
LLD<2.94E+01
LLD<2.30E+02
LLD<9.40E+00
LLD<1.47E+01
LLD<1.06E+01
LLD<8.19E+00
LLD<2.06E+02

1.62E+02

LLD<9.94E+00
1.51E+04

LLD<2.26E+01
LLD<4.64E+01
LLD<3.69E+01
LLD<7.1OE+01
LLD<1.77E+01
LLD<3.74E+01
LLD<2.17E+01
LLD<2.SIE+01
LLD<1.28E+02
LLD<2.72E+01
LLD<1.49E+01
LLD<4.99E+01

LLD<2.91E+01
LLD<2.91E+01
LLD<1.70E+02
LLD<3.51E+01
LLD<2.73E+02
LLD<1.52E+02
LLD<4.15E+01
LLD<4.15E+01
LLD<4.47E+03
LLD<1.35E+01
LLD<2.91E+01
LLD<3.74E+01
LLD<8.37E+01
LLD<9.73E+01
LLD<7.92E+01
LLD<3.12E+02
LLD<2.15E+01
LLD<8.47E+01
LLD<7.41E+01
LLD<7.41E+01
LLD<7.37E+01
LLD<4.86E+01
LLD<4.97E+02
LLD<1.89E+01
LLD<2.94E+01
LLD<2.30E+02
LLD<9.40E+00
LLD<1.47E+01
LLD<1.06E+01
LLD<8.19E+00
LLD<2.06E+02

1.62E+02

LLD<9.94E+00
1.51E+04

LLD<2.26E+01
LLD<4.64E+01
LLD<3.69E+01
LLD<7.10E+01
LLD<1.77E+01
LLD<3.74E+01
LLD<2.17E+01
LLD<2.81E+01
LLD<1.28E+02
LLD<2.72E+01
LLD<1.49E+01
LLD<4.99E+01

+-2. 10E+01

+-3.48E+02

NUCLIDE

+-2. 10E+01

+-3.48E+02

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
6.09.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41

0.00
-0.01

0.03
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W-187
XE-131M
XE-133

133M
35

X, j.8
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<3.59E+01
LLD<7.76E+02
LLD<5.87E+01
LLD<1.73E+02
LLD<1.99E+01
LLD<1.52E+02
LLD<1. OE+01
LLD<5.25E+03
LLD<3.1OE+01
LLD<2.87E+01
LLD<1.25E+01
LLD<1.01E+01

1.55E+04 +-4.01E+02 1.55E+04 +-4.01E+02

STANDARD DEVIATION = 0.19

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.02E-08 UC/LI
TOTAL MEASURED ACTIVITY - 1.55E+04 (+-4.01E+02) UC/LI
% TECH. SPEC. - *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

' DETECTED PEAKS WERE USED IN THE ANALYSIS

258

LLD<3.59E+01 685.74
LLD<7.76E+02AHC-SD-WM-DP-2 5 163.98
LLD<5.87E+0]ADDENDUM 4 REV 0 81.00
LLD<1.73E+02 233.21
LLD<1.99E+01 249.79
LLD<1.52E+02 258.41
LLD<1.08E+01 1836.06
LLD<5.25E+03 1204.90
LLD<3.1OE+01 555.60
LLD<2.87E+01 1115.55
LLD<1.25E+01 756.73
LLD<1.01E+01 743.33
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* *

* GA M MA SPEC T RU M A NA LY-S I S *

** **

CANULRRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

ANAL Y S IS P AR

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

01-AUG-91

AME TER S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

EITIRONMENTAL BACKGROUND SUBTRACTED
LLD. CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER
A LYZED BY: MAX

r 7 DESCRIPTION: R9419-5530
L .RY DESCRIPTION: 134B40-A 22/LIQ
SAMPLE SIZE: 1.OOOOE-03 LI / CONVERSION FACTOR:
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLODO

5.OOOOE-01

COllECT STARTED ON 1-AUG-91 AT 03:23:45

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3018. -SECONDS
0.60 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91

260
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wHc-SD-WM-DP-025
SAMPLE: R9419-5530 DENDUM 4 REV 0
DATA COLLECTED ON 1-AUG-91 AT 03:23:45 ADD

"'ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

R EPOR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG- 108M
AG-IIOM
AM-241
AM-243
AM-243A
AM-243B
AR,41
AU-198
8W-133
BA-139
BW-140
BA-141
gr- 7

r 207
BT-212

b. .4A
gr-214B

7;214C
C& 109
CE- 139
CE-141
QffR 144
CO-56
0D57
CO-58
CO-60

LLD<3.08E-01
LLD<3.08E-01
LLD<4.34E-01
LLD<6.85E-02
LLD<3.39E-01
LLD<2.63E-01
LLD<8.24E-02
LLD<8.24E-02
LLD<7.36E+00
LLD<6.67E-02
LLD<7.09E-02
LLD<8.82E-02
LLD<1.59E-01
LLD<2.64E-01
LLD<1.65E-01
LLD<6.50E-01
LLD<7.24E-02
LLD<5.51E-01
LLD<7.OOE-01
LLD<7.OOE-01
LLD<6.55E-01
LLD<2.64E-01
LLD<1.05E+00
LLD<3.61E-02
LLD<5.99E-02
LLD<4.70E-01
LLD<7.50E-02
LLD<3.1OE-02
LLD<6.91E-02

1.24E+01

LLD<4.95E-01
1.45E+01

CS-136 LLD<7.65E-02
CS-137 1.44E+01
CS-138 LLD<7.96E-02
EU-152 LLD<3.62E-01
EU-154 LLD<1.35E-01
EU-155 LLD<1.33E-01
FE-59 LLD<1.68E-01
HF-181 LLD<8.14E-02
HG-203 LLD<5.59E-02
I-'-' LLD<6.95E-02

LLD<2.61E-01
133 LLD<7.43E-02

1-134 LLD<1.09E-01

+-2.34E-01

+-3.19E-01

+-2.23E-01

LLD<3.08E-01
LLD<3.08E-01
LLD<4.34E-01
LLD<6.85E-02
LLD<3.39E-01
LLD<2.63E-01
LLD<8.24E-02
LLD<8.24E-02
LLD<7.36E+00
LLD<6.67E-02
LLD<7.09E-02
LLD<8.82E-02
LLD<1.59E-01
LLD<2.64E-01
LLD<1.65E-01
LLD<6.50E-01
LLD<7.24E-02
LLD<5.51E-01
LLD<7.OOE-01
LLD<7.OOE-01
LLD<6.55E-01
LLD<2.64E-01
LLD<1.05E+00
LLD<3.61E-02
LLD<5.99E-02
LLD<4.70E-01
LLD<7.50E-02
LLD<3.IOE-02
LLD<6.91E-02

1.24E+01

LLD<4.95E-01
1.45E+01

LLD<7.65E-02
1.44E+01

LLD<7.96E-02
LLD<3.62E-01
LLD<1.35E-01
LLD<1.33E-01
LLD<1.68E-01
LLD<8.14E-02
LLD<5.59E-02
LLD<6.95E-02
LLD<2.61E-01
LLD<7.43E-02
LLD<1.09E-01

+-2.34E-01

+-3. 19E-01

+-2.23E-01

NUCLIDE

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45

105.31
1099.25
482.20
279.20
364.48
667.69
529.69
847.03

-0.20
-0.04

0.09
0.20

0.15

262
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U-237
W-187
XE- 131M
XE-133

133M
'5

XL -8
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

LLD<1.87E-01
LLD<2.35E-01
LLD<1.65E+00
LLD<1.04E-01
LLD<3.90E-01
LLD<5.OOE-02
LLD<3.76E-01
LLD<4.07E-02
LLD<2.37E+01
LLD<1.OOE-01
LLD<2. OE-01
LLD<1.23E-01
LLD<7.04E-02

4.31E+01 +-7.81E-01

LLD<1.87E-01
LLD<2.35E-01
LLD<1.65E+00
LLD<1.04E-01
LLD<3.90E-01
LLD<5.OOE-02
LLD<3.76E-01
LLD<4.07E-02
LLD<2.37E+01
LLD<1.OOE-01
LLD<2.O1E-01
LLD<1.23E-01
LLD<7.04E-02

4.31E+01 +-7.81E-01

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

STANDARD DEVIATION =

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.27E-09 UC/LI
TOTAL MEASURED ACTIVITY - 4.31E+01 (+-7.81E-01) UC/LI
%TECH. SPEC. - *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CQioROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

55.12
-951.50

1127.41
"1139.56
,4604.68

2336.04
2730.27
2799.41
2802.59

27.67
475.54
563.46
569.54
802.06

1167.82
1365.04
1399.64
1401.23

930.
501.

2450.
4459.
1879.

350.
487.
131.
121.

14.2
33.9

7.2
5.5

15.3
88.3
12.2
22.2
22.9

GAMMAS/SEC

5.15E+02
3.50E+00
1.99E+01
3.66E+01
2.11E+01
5.50E+00
8.73E+00
2.40E+00
2.22E+00

2ub.uu
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33

TOTAL

0.18
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URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

R 9t113.-.tMO IO2AQ 6-14-91 13. 0 26$I - ~ r
- -C- *

dt, Sfdr RESUT 3 .S 7
G r -.USf DVa 3oIjkjtq,2 0 .7A.s-.5/1.5

SPIKEI/V.ft

--- -

R 9414.-564C 1 A2M .6-14-91 13.11 26

u LA-925106 0/ EO

? REG. I

REAGENT BLANK

4- s)(5."'i- -
0 - lso s -s

G -a

3-- $5* -

U LA-92 106 T

3 r f

2737

... S.p.3 A.*i.-S a.n..- .ans...

221:-

F'

.3//92- y

I

266

fy/-s4o-

16) q(.gq )

My 1= Mv" 14 , IL" J



WHC-SD-WM-DP-0 25

ADDENDUM 4 REV 0
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9418 2291-4-4
Analysis: Sample Prep:
PLUTONIUM 239/240 UNDIGESTED

Instrument: Procedure/Rev:
WB57237 LA-503-156/C-3
Technologist: Date:
M. BIERMAN 7-16-91
Starting Time: Temperature:
08:00 25degC
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5581 11
2 REAGENT BLANK R9414-5681 12
3 SAMPLE 2291-4-4 R9418-5781 13
4 FINAL LMCS CHECK STD R9419-5581 14
5 15
6 16
7 17
8 18
9 i191

10 1201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 43B43/0.1 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

- -. - -

Ej* R211 ARQUI -.

ut LAO3-LL. ItC' RERU 
alo OAfIlIf F jjC PNT OUT &9rA)L '.W)qq To

- 2 -. *

2-7.

270



WHC-SD-WM-DP-0 25

ADDENDUM 4 REV 0

4.

:1

.1 .

BEST AVAILABLE COPY
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9418 2291-4-4
Analysis: Sample Prep:
TRITIUM UNDIGESTED

Instrument: Procedure/Rev:
W827818, WC16085 LA -218-113/8-0
Technologist: Date:
V. MASSIE 10-04-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5587 11|
2 REAGENT BLANK R9414-5687 12|
3 SAMPLE 2291-4-4 R9418-5787 13|
4 SPIKE OF SAMPLE 2291-4-4 R9418-5987 14|
5 FINAL LMCS CHECK STD R9419-5587 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 34B49/1.0 mL N/A
SPIKE 34B49/5.0 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9418 2291-4-4
Analysis: Sample Prep:
STRONTIUM 90 UNDIGESTED

Instrument: Procedure/Rev:
WB26870, WB27812, WB27811 LA-220-101/D-0
Technologist: Date:
T. LEE 08-22-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5586 111
2 REAGENT BLANK R9414-5686 12
3 SAMPLE 2291-4-4 R9418-5586 13
4 FINAL LMCS CHECK STD R9419-5786 14
5 15
6 16
7 17
8 18
9 19

10 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 150B46/1 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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WHC-SD-WM-DP-02 5

ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9418 2291-4-4
Analysis: Sample Prep:
URANIUM UNDIGESTED

Instrument: Procedure/Rev:
WB88807 LA -925-106/A -2
Technologist: Date:
M.FRANZ 10-08-91
Starting Time: Temperature:
16:00 24degC
Ending Time: Chemist:
23:00 S. CATLOW

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R9413-5540 11
2 REAGENT BLANK. R9414-5640 12
3 SAMPLE 2291-4-4 R9418-5740 13
4 SPIKE OF SAMPLE 2291-4-4 R9418-5940 14
5 FINAL LMCS CHECK STD R9419-5540 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 85B38/0.1 mL N/A
SPIKE 85B38/0.1 mL N/A

!SAMPLES RERUN.

A-6000-881 (03/92)
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1-I .)
K-40
KR-85
KR-85M
KR-87
KR
LA J
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
P,-212A
PB-2 12B
P8-214
PB-214A
28.-214B
PO-210
Pe-214
P0-216
PE-239
?L I
RA 4A
RA-226
RB-88
R8189
RN-220
RtP 103
RPH106
S -124
Sk 125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B
TL 8
U-
U-235A
U-235B

+-6.35E-01
LLU</.Wtt-Ul

1.82E+00
LLD<1.61E+01
LLD<3.83E-02
LLD<1.64E-01
LLD<2.27E+00
LLD<4.29E-02
LLD<1.57E-01
LLD<7.23E-02
LLD<8.47E-02
LLD<4.78E-02
LLD<3.85E-02
LLD<6.46E-02
LLD<6.89E-02
LLD<3.86E-01
LLD<2.79E-01
LLD<3.41E-01
LLD<3.15E-01
LLD<1.36E-01
LLD<1.54E+01
LLD<6.23E+00
LLD<1.02E-01
LLD<1.02E-01
LLD<1.48E+00
LLD<1.48E-01
LLD<1.48E-01
LLD<2.49E-01
LLD<6.21E+03
LLD<2.25E+03
LLD<3.97E+03
LLD<4.14E+02
LLD<1.44E+04
LLD<1.07E+00
LLD<9.53E-01
LLD<4.30E-01
LLD<4.04E-01
LLD<5.91E+01
LLD<7.04E-02
LLD<1.36E+00
LLD<1.68E-01
LLD<4.53E-01
LLD<9.86E-02
LLD<7.O1E-02
LLD<1.OOE-01
LLD<7.07E-02
LLD<1.32E-01
LLD<5.10E-02
LLD<2.80E-01
LLD<3.IE-02
LLD<3.61E-02
LLD<9.91E+00
LLD<4.40E-02
LLD<3.27E+00
LLD<6.13E-01
LLD<6.13E-01
LLD<2.16E+00
LLD<9.11E-02
LLD<6.19E-02
LLD<6.19E-02
LLD<2.S1E-01

+-6.35E-01
LLU<C.UtL-Uk

1.82E+00
LLD<1.61E+01
LLD<3.83E-02
LLD<1.64E-01
LLD<2.27E+00
LLD<4.29E-02
LLD<1.57E-01
LLD<7.23E-02
LLD<8.47E-02
LLD<4.78E-02
LLD<3.85E-02
LLD<6.46E-02
LLD<6.89E-02
LLD<3.86E-01
LLD<2.79E-01
LLD<3.41E-01
LLD<3.15E-01
LLD<i.36E-01
LLD<1.54E+01
LLD<6.23E+00
LLD<1.02E-01
LLD<1.02E-01
LLD<1.48E+00
LLD<1.48E-01
LLD<1.48E-01
LLD<2.49E-01
LLD<6.21E+03
LLD<2.25E+03
LLD<3.97E+03
LLD<4.14E+02
LLD<i.44E+04
LLD<1.07E+00
LLD<9.53E-01
LLD<4.30E-01
LLD<4.04E-01
LLD<5.91E+01
LLD<7.04E-02
LLD<1.36E+00
LLD<i.68E-01
LLD<4.53E-01
LLD<9.86E-02
LLD<7.01E-02
LLD<1.OOE-01
LLD<7.07E-02
LLD<1.32E-01
LLD<5.10E-02
LLD<2.80E-01
LLD<3.1 E-02
LLD<3.61E-02
LLD<9.91E+00
LLD<4.40E-02
LLD<3.27E+00
LLD<6.13E-01
LLD<6.13E-01
LLD<2.16E+00
LLD<9.11E-02
LLD<6.19E-02
LLD<6.19E-02
LLD<2.51E-01

-0.22
140U. -1

1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
92.50
92.50
63.30

583.14
185.71
185.71
143.76

A-SD-WM-P-025
g3DEtjDUM 4 REVi 0
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ccc -a LUW~aIll AIUwUUi flL3I1i~lluUlJL llinlUI'

P E A K A N A L Y S I S WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

55.12
951.50

1127.41

27.67
475.54
563.46

1.16
1.61
1.48

4C 1139.56 569.54 1.48

1210.31 604.90
1324.13 661.80

661.38
1592.44 795.94
1604.68 802.06
2336.04 1167.82
2346.79 1173.19
2664.84 1332.30
2730.27 1365.04
2799.41 1399.64
2802.59 1401.23
2921.09 1460.53

1460.72

1.59
1.61

1.68
1.68
1.84
1.84
2.44
2.19
1.48
1.48
2.60

1703.
2949.
2132.

2150.

2237.
1495.

1133.
1078.
641.
591.
191.
131.
53.
58.
56.

Wi0R QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C JLTIPLET ANALYSIS CONVERGED NORMALLY
? MULTIPLET ANALYSIS CONVERGED BUT GFIT
B - ENVIRONMENTAL BACKGROUND PEAK

2
2

930. 14.2 SB/TE-X
501. 33.9 CS-134

2450. 7.2 CS-134,
EU-152

4459. 5.5 CS-134,
BI-207

8183. 1.3 CS-134
4331. 1.4 CS-137
251.

20598.
1879.
350.

14512.
13049.

487.
131.
121.
771.

581.

9.7
2.1

15.3
88.3

2.8
1.8

12.2
22.2
22.9

7.9
4.7

CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
1-132
BI-214
K-40

> 4

BACKGROUND SUBTRACTION PERFORMED USING FILE 8K0014
BQKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
BACKGROUND LIVE TIME: 11292. SECONDS

26i

1
2
3C

NUCLIDES

5
6
6B
7?
8?
9?

10?
11

43C
44C
15
4-5B



SAMPLE STATUS REPORT FOR R 9418. 102AW 2291-4-4 TIME: 5/26/92
DISPATCHED: 6/14/91 13:21 SAMPLE HAS NOT BEEN SLURPED
P"CEIVED: 6/14/91 13:31 WHC-SD-WM-DP-025

ADDENDUM 4 REV 0

EXT. DETER.
**** ********
5000 APPEAR
5000 APPEAR
5000 APPEAR
5720 TB
5720 TB
5725 AT
5725 AT
5730 GEA
5730 GEA
5730 GEA
5730 GEA
5730 GEA

5730 GEA
'5730 GEA
5730 GEA
5f730 GEA
5740 U
3740 U
5740 U
'5740 U
F- 1 PU239/40
I 1 PU239/40
5782 AM241
5782 AM241
1782 AM241
5786 SR90
5786 SR90
-5786 SR90
5787 H3
8987 H3
5787 H3
5940 U
5940 U
5940 U
5940 U
5987 H3
5987 H3
5987 H3

RESULTS OR STATUS
************ * ** ** *** *** *** *

OUT OF GOOD
RANGE? ANS?

*** ***

NO ORGANIC SOLUTION
CLEAR LIGHT YELLOW AQUEOUS
SOLIDS PRESENT

OUT FOR RERUN
2.02000E 04 uCI/L

OUT FOR RERUN
<2.16000E 00 uCI/L
1.51000E 04 uCI/L Cs-137

<7.10000E 01 uCI/L Eu-155
<3.95000E 01 uCI/L Sn-113
1.62000E 02 uCI/L Cs-134
<2.93000E 01 uCI/L Ru-103
<4.33000E 02 uCI/L RuRh-106
<8.19000 uCI/L Co-60
<7.55000 uCI/L Nb-94
<2.30000E 02 uCI/L CePr-144
<4.12000E 02 uCI/L Ra-226

OUT FOR RERUN
OUT FOR RERUN

INSUFFICIENT SAMPLE
3.87000E-03 G/L

OUT FOR RERUN
4.03000E-02 uCI/L

OUT FOR RERUN
OUT FOR RERUN
1.7500E-01 uCI/L INSUF. SAMPLE RAN R9404 SPLIT

OUT FOR RERUN
OUT FOR RERUN

1.53000E 02 uCI/L
OUT FOR RERUN
OUT FOR RERUN
5.64000E 00 uCI/L

OUT FOR RERUN
OUT FOR RERUN
INSUFFICIENT SAMPLE
7.91000E 01 % RECOVERY N

OUT FOR RERUN
OUT FOR RERUN

1.07700E 02 % RECOVERY N

14:57

CHARGE
CODE

W1BEO
WiBEO
W1BEO
W1BEO
W1BEO
WiBEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
WiBEO
WiBEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
WIBEO
W1BEO
W1BEO
WiBEO

Y W1BEO
WiBEO
W1BEO

Y W1BEO

END OF REPORT
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K-40
KR-85
KR-85M
KR-87
K- I
Lt .40
LA- 142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
P.B212A
PB-212B
P82214
PB-214A
P9-214B
P0-210
PO-:214
P9,216
PU-039
P 1
RA-c24
RA'226
RR;88
RB-89
RN-220
RU-103
RtAH106
SB-124
SP125
SC-46
SE-75
SN- 113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B
TI 8
U-- J
U-235A
U-235B
U-237

+-1.99E+022.69E+02
LLD<6.57E+03
LLD<1.86E+01
LLD<6.46E+01
LLD<9.17E+02
LLD<7.11E+00
LLD<5.59E+01
LLD<7.94E+00
LLD<1.06E+01
LLD<1.31E+01
LLD<7.66E+00
LLD<7.55E+00
LLD<8.23E+00
LLD<3.09E+02
LLD<1.55E+02
LLD<3.13E+01
LLD<1.34E+02
LLD<5.18E+01
LLD<1.55E+03
LLD<4.06E+03
LLD<4.04E+01
LLD<4.02E+01
LLD<6.07E+02
LLD<5.61E+01
LLD<5.61E+01
LLD<1.03E+02
LLD<7.08E+05
LLD<2.93E+05
LLD<5.25E+05
LLD<2.16E+05
LLD<6.66E+06
LLD<4.38E+02
LLD<4.12E+02
LLD<1.14E+02
LLD<4.66E+01
LLD<1.99E+04
LLD<2.93E+01
LLD<4.33E+02
LLD<2.63E+01
LLD<2.19E+02
LLD<1.11E+01
LLD<3.21E+01
LLD<3.95E+01
LLD<2.88E+01
LLD<4.09E+01
LLD<1.08E+01
LLD<3.83E+01
LLD<1.45E+01
LLD<1.73E+01
LLD<4.81E+03
LLD<1.96E+01
LLD<1.76E+03
LLD<3.05E+02
LLD<3.05E+02
LLD<1.18E+03
LLD<2.55E+01
LLD<2.88E+01
LLD<2.88E+01
LLD<1.34E+02
LLD<7.90E+01

0.39 I2.69E+02 +-1.99E+02 1460.75
LLD<6.57E+03WHC-SD-WM-DP-025513.99
LLD<1. 86E+01ADDENDUM 4 REV 0151.17
LLD<6.46E+01 402.58
LLD<9.17E+02 220.90
LLD<7.1JE+00 1596.20
LLD<5.59E+01 641.83
LLD<7.94E+00 834.83
LLD<1.06E+01 846.76
LLD<1.31E+01 1274.55
LLD<7.66E+00 1368.60
LLD<7.55E+00 702.63
LLD<8.23E+00 765.78
LLD<3.09E+02 657.92
LLD<1.55E+02 86.50
LLD<3.13E+01 984.45
LLD<1.34E+02 277.60
LLD<5.18E+01 311.98
LLD<1.55E+03 1001.03
LLD<4.06E+03 46.50
LLD<4.04E+01 239.00
LLD<4.02E+01 239.00
LLD<6.07E+02 300.10
LLD<5.61E+01 351.92
LLD<5.61E+01 351.92
LLD<1.03E+02 295.21
LLD<7.OSE+05 804.00
LLD<2.93E+05 799.70
LLD<5.25E+05 804.90
LLD<2.16E+05 129.30
LLD<6.66E+06 148.57
LLD<4.38E+02 240.99
LLD<4.12E+02 186.10
LLD<1.14E+02 1836.00
LLD<4.66E+01 1031.88
LLD<1.99E+04 549.73
LLD<2.93E+01 497.08
LLD<4.33E+02 621.80
LLD<2.63E+01 602.72
LLD<2.19E+02 176.33
LLD<1.11E+01 1120.45
LLD<3.21E+01 264.66
LLD<3.95E+01 391.67
LLD<2.88E+01 513.99
LLD<4.09E+01 555.60
LLD<1.08E+01 1383.94
LLD<3.83E+01 1121.30
LLD<1.45E+01 140.51
LLD<1.73E+01 159.00
LLD<4.81E+03 109.27
LLD<1.96E+01 228.16
LLD<1.76E+03 84.37
LLD<3.05E+02 92.50
LLD<3.05E+02 92.50
LLD<1.18E+03 63.30
LLD<2.55E+01 583.14
LLD<2.88E+01 185.71
LLD<2.88E+01 185.71
LLD<1.34E+02 143.76
LLD<7.90E+01 208.00 252



WHC-SD-WM-DP-02 5

P E A K A N A L Y S I S ADDENDUM 4 REV 0

CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1210.13 604.69 1.60 432. 484. 16.0 CS-134
2 1324.14 661.68 1.68 195. 34003. 1.1 CS-137
2B 661.85 36. 13.9
3 1592.51 795.85 1.83 41. 311. 12.8 CS-134
4 2923.20 1461.14 1.86 8. 196. 14.8 K-40
4B 1460.85 156. 3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS

255

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 03:16:42
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H N L { WHC-SD-WM-DP-0 2 5

ADDENDUM 4 REV 0
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WHC-SD-WM-DP-0 25ADDENDUM 4 REV 0

k I A I

N. - ±

L.'.Ii , Ti

BEST AVAILABLE COPY
249

t B

-- -

I I



a,
C-

C

--- r -

1- 7 -
- r -

- - r - - - + - -- - . . . ..

1!
-4-

* -Ia

SI a
K4)

- I -, - I
'I

4

B'EST AVAILABLE COPY

~.$. I 4 U?. 0

TI
It

'.1 I

4-hi. '.0
I -' Ii

II - - '1-I
'.4

$ .1

C
S

Sa
.0

- m-l

-Cu.'

- -.- --

-- 6 -

-.

O



WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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BEST AVAILABLE COPY

0'

245

7 r

1 -



WHC-SD-WM-DP-025
ADDFNDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9418 2291-4-4
Analysis: Sample Prep:
GEA UNDIGESTED

Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date:
C. JOHNSON 7-31-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5530 11
2 REAGENT BLANK R9414-5630 12
3 SAMPLE 2291-4-4 R9418-5730 13
4 FINAL LMCS CHECK STD R9419-5530 14
5 15
6 16

81 1__ _ _ _ _ _ _ _ _ _ _ 18
91 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 141B46/0.5 mL N/A

A-6000-881 (03/92)

2 43
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TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9417 2291 -3-4
Analysis: Sample Prep:
TRITIUM UNDIGESTED

Instrument: Procedure/Rev:
WB27818, WC16085 LA-218-113/B-0
Technologist: Date:
V. MASSIE 10-04-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab lD
1 INITIAL LMCS CHECK STD R9413-5587 11 -
2 REAGENT BLANK R9414-5687 12.,
3 SAMPLE 2291-3-4 R9417-5787 13
4 SAM DUP OF 2291-3-4 R9417-5887 14
5 FINAL LMCS CHECK STD R9419-5587 15
6| |_16
7 |17
8 |18
9 |19

10 |20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 34B49/1.0 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025i
ADDENDUM 4 REV 0)
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9417 2291-3-4
Analysis: Sample Prep:
PLUTONIUM 239/240 UNDIGESTED

Instrument: Procedure/Rev:
WB57237 LA-503-156/C-3
Technologist: Date:
M. BIERMAN 7-16-91
Starting Time: Temperature:
08:00 25degC
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5581 11
2 REAGENT BLANK R9414-5681 12
3 SAMPLE 2291-3-4 R9417-5781 13
4 FINAL LMCS CHECK STD R9419-5581 14
5 15
6 .16
7 17
8 18
9 19

10 1 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 43B43/0.1 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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URANIUM BY LASER ANALYSIS -- UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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U-237
W-187
XE-131M
XE-133
XE-133M
XF '5
XL 8
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.87E-01
LLD<2.35E-01
LLD<1.65E+00
LLD<1.04E-01
LLD<3.90E-01
LLD<S.OOE-02
LLD<3.76E-01
LLD<4.07E-02
LLD<2.37E+01
LLD<1.OOE-01
LLD<2.O1E-01
LLD<1.23E-01
LLD<7.04E-02

4.31E+01 +-7.81E-01

STANDARD DEVIATION
WHC-SD-WM-DP-025

EBAR - *MEVDISINTEGRATION ADDENDUM 4 REV 0
MAXIMUM PERMISSABLE ACTIVITY - 1.27E-09 UC/LI
TOTAL MEASURED ACTIVITY - 4.31E+01 (+-7.81E-01) UC/LI
% TECH. SPEC. - *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CE;i.<OID ENERGY NET AREA
CRANNEL KEV COUNTS

55.12
-951.50
1127.41

-b139.56
1604.68

QS36.04
2730.27
2799.41
2802.59

27.67
475.54
563.46
569.54
802.06

1167.82
1365.04
1399.64
1401.23

930.
501.

2450.
4459.
1879.
350.
487.
131.
121.

ERROR GAMMAS/SEC

14.2
33.9

7.2
5.5

15.3
88.3
12.2
22.2
22.9

5.15E+02
3.50E+00
1 .99E+01
3.66E+01
2.I1E+01
5.50E+00
8.73E+00
2.40E+00
2.22E+00

LLD<1.87E-01
LLD<2.35E-01'
LLD<1.65E+00.
LLD<1.04E-01
LLD<3.90E-01
LLD<5.OOE-02
LLD<3.76E-01
LLD<4.07E-02
LLD<2.37E+o1
LLD<1.OOE-01
LLD<2.OlE-01
LLD<1.23E-01
LLD<7.04E-02

4.31E+01 +-7.81E-01

208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33

0.18

210



222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: R9419-5530
DATA COLLECTED ON
DEC^vED TO

1-AUG-91 AT 03:23:45

01-AUG-91 04:14:13

WHC-SD-WM-DP-02
5

ADDENDUM 4 REV 0

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R E

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

POR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<3.08E-01
LLD<3.08E-01
LLD<4.34E-01
LLD<6.85E-02
LLD<3.39E-01
LLD<2.63E-01
LLD<8.24E-02
LLD<8.24E-02
LLD<7.36E+00
LLD<6.67E-02
LLD<7.09E-02
LLD<8.82E-02
LLD<1.59E-0I
LLD<2.64E-01
LLD<1.65E-01
LLD<6.50E-01
LLD<7.24E-02
LLD<5.51E-01
LLD<7.OOE-01
LLD<7.OOE-01
LLD<6.55E-01
LLD<2.64E-01
LLD<1.05E+00
LLD<3.61E-02
LLD<5.99E-02
LLD<4.70E-01
LLD<7.50E-02
LLD<3.IOE-02
LLD<6.91E-02

1.24E+01 +-2.34E-01

LLD<4.95E-01
1.45E+01

LLD<7.65E-02
1.44E+01

LLD<7.96E-02
LLD<3.62E-01
LLD<1.35E-01
LLD<1.33E-01
LLD<1.68E-01
LLD<8.14E-02
LLD<5.59E-02
LLD<6.95E-02
LLD<2.61E-01
LLD<7.43E-02
LLD<1.09E-01

+-3. 19E-01

+-2.23E-01

LLD<3.08E-01
LLD<3.08E-01
LLD<4.34E-01
LLD<6.85E-02
LLD<3.39E-01
LLD<2.63E-01
LLD<8.24E-02
LLD<8.24E-02
LLD<7.36E+00
LLD<6.67E-02
LLD<7.09E-02
LLD<8.82E-02
LLD<1.59E-01
LLD<2.64E-01
LLD<1.65E-01
LLD<6.50E-01
LLD<7.24E-02
LLD<5.51E-01
LLD<7.00E-01
LLD<7.0OE-01
LLD<6.55E-01
LLD<2.64E-01
LLD<l.05E+00
LLD<3.61E-02
LLD<5.99E-02
LLD<4.70E-01
LLD<7.50E-02
LLD<3.JOE-02
LLD<6.91E-02

1.24E+01 +-2.34E-01

LLD<4.95E-01
1.45E+01

LLD<7.65E-02
1.44E+01

LLD<7.96E-02
LLD<3.62E-01
LLD<1.35E-01
LLD<1.33E-01
LLD<1.68E-01
LLD<8.14E-02
LLD<5.59E-02
LLD<6.95E-02
LLD<2.61E-01
LLD<7.43E-02
LLD<1.09E-01

+-3. 19E-01

+-2.23E-01

NUCLIDE

AC-228
AC-228A
AC-228B
AG-108M
AG-IIM
AM-241
AM-243
AM-243A
AM-243B
A-41
AU-198
Br133
BA- 139
BA-140
BA-141
BETh
B ^207
B -212

BI-2 14A

B r-214C
CD109

CE-139
CE-141
C3R144
CO-56
C&57
CO-58
CO-60

CS- 136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
I- '
I- . -

1-133
1-134

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

-0.20
-0.04

0.09
0.20

0.15
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* G AMMA SP E C TR UM ANAL Y S IS *

* * * * * * * * * * * * ** * * * * * * * * * * *** * ** * * * * * *

WHC-SD-WM-DP-025
CANocRRA SPECTRAN-F V2.06 SOFTWARE ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 04:14:13

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

EN3IRONMENTAL BACKGROUND SUBTRACTED
6AO CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
A$LYZED BY: MAX

At; ', DESCRIPTION: R9419-5530
GEL RY DESCRIPTION: 134B40-A 22/LIQ
SAMPLE SIZE: 1.OOOOE-03 LI / CONVERSION FACTOR: 5.OOOOE-01
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

CULLECT STARTED ON 1-AUG-91 AT 03:23:45

66LLECT LIVE TIME: 3000. SECONDS
C REAL TIME: 3018. SECONDS

DEAD TIME: 0.60 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91

20G



W-187
XE-131M
XE-133
XE-133M
X' 35
XL -38
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 1.72E+04 +-2.58E+02

I
I

LLD<1.14E+01
LLD<2.61E+02
LLD<1.69E+01
LLD<6.19E+01
LLD<7.80E+00
LLD<6.01E+01
LLD<2.82E+00
LLD<1.19E+03
LLD<1.17E+01
LLD<8.85E+00
LLD<5.02E+00
LLD<2.84E+00

STANDARD DEVIATION =

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 5.37E-09 UC/LI
TOTAL MEASURED ACTIVITY - 1.72E+04 (+-2.58E+02) UC/LI
% TECH. SPEC. ******

MOR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CbqiROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

55.19
4024.53
1127.18
1739.37
1604.69
r'

27.70
512.04
563.35
569.44
802.06

2262.
968.
248.
470.
246.

9.4
26.0
43.6
40.2
25.1

1.24E+03
7.23E+00
2.02E+00
3.85E+00
2.76E+00

LLD<1. 14E+01 WHC-SD-WM-DP-025 68 5 .74
LLD<2.61E+02 ADDENDUM 4 REV 0163.98
LLD<1.69E+01 81.00
LLD<6.19E+01 233.21
LLD<7.80E+00 249.79
LLD<6.O1E+01 258.41
LLD<2.82E+00 1836.06
LLD<1.19E+03 1204.90
LLD<1.17E+01 555.60
LLD<8.85E+00 1115.55
LLD<5.02E+00 756.73
LLD<2.84E+00 743.33

1.72E+04 +-2.58E+02

0.21

204
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 03:10:17

SAMPLE: R9417-5730 WHC-SD-WM-DP-025
DP'' COLLECTED ON 1-AUG-91 AT 02:19:31 ADDENDUM 4 REV 0
D. 'ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG- 108M
AG-lIIOM
AM-241
AM-243
AM-243A
AL 243B
AR-41
Atb- 198
BA-133
8W-139
BA- 140
W 141

N7
I2 07

Br 2
Bi 14
Bfl214A

Cfl-109
CE- 139
QEJ-141
CEPR144

CO-57
CO-58
CO-60
CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203

I- -

1-133
1-134
1-135

LLD<1.30E+01
LLD<1.30E+01
LLD<6.90E+01
LLD<1.26E+01
LLD<1.12E+02
LLD<4.23E+01
LLD<1.29E+01
LLD<1.29E+01
LLD<1.15E+03
LLD<3.85E+00
LLD<1.18E+01
LLD<1.40E+01
LLD<2.60E+01
LLD<3.52E+01
LLD<2.77E+01
LLD<1.26E+02
LLD<7.54E+00
LLD<2.64E+01
LLD<3.05E+01
LLD<3.05E+01
LLD<2.63E+01
LLD<2.08E+01
LLD<1.64E+02
LLD<5.86E+00
LLD<9.70E+00
LLD<7.67E+01
LLD<2.85E+00
LLD<4.91E+00
LLD<2.76E+00
LLD<2.57E+00
LLD<7.82E+01

1.75E+02

LLD<2.65E+00
1.61E+04

LLD<6.30E+00
LLD<1.93E+01
LLD<8.85E+00
LLD<2.10E+01
LLD<4.93E+00
LLD<1.50E+01
LLD<8.86E+00
LLD<1.09E+01
LLD<8.19E+01
LLD<1.06E+01
LLD<4.08E+00
LLD<1.17E+01

LLD<1.30E+01
LLD<1.30E+01
LLD<6.90E+01
LLD<1.26E+01
LLD<1.12E+02
LLD<4.23E+01
LLD<1.29E+01
LLD<1.29E+01
LLD<1.15E+03
LLD<3.85E+00
LLD<1.18E+01
LLD<1.40E+01
LLD<2.60E+01
LLD<3.52E+01
LLD<2.77E+01
LLD<1.26E+02
LLD<7.54E+00
LLD<2.64E+01
LLD<3.05E+01
LLD<3.05E+01
LLD<2.63E+01
LLD<2.08E+01
LLD<1.64E+02
LLD<5.86E+00
LLD<9.70E+00
LLD<7.67E+01
LLD<2.85E+00
LLD<4.91E+00
LLD<2.76E+00
LLD<2.57E+00
LLD<7.82E+01

1.75E+02

LLD<2.65E+00
1.61E+04

LLD<6.30E+00
LLD<1.93E+01
LLD<8.85E+00
LLD<2.10E+01
LLD<4.93E+00
LLD<1.50E+01
LLD<8.86E+00
LLD<1.09E+01
LLD<8.19E+01
LLD<1.06E+01
LLD<4.08E+00
LLD<1.17E+01

+-9.43E+00

+-1.31E+02

NUCLIDE

I

+-9.43E+00

+-1.31E+02

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41

0.06
0.18

0.11

-. 2



* *** * ** * * ** * * * * ** ** * *** ** * **** ** * ** *

* G AMMA SP E C TR UM ANAL Y S IS *
* * ** * * * ** *** * *** *'

WHC-SD-WM-DP-025
CANBERRA SPECTRAN-F V2.06 SOFTWARE ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 03:10:17

ANAL Y S IS P AR AME TER S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ERVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULLTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANAlYZED BY: MAX

S ArLE DESCRIPTION: R9417-5730
GEOMETRY DESCRIPTION: 134B40-A 22/LIQ
SAIPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0OOOE+0O EA
ANALYSIS LIBRARY FILE: ANLOOO

OULLECT STARTED ON 1-AUG-91 AT 02:19:31

C9tLECT LIVE TIME: 3000 SECONDS
REAL TIME: 3037. SECONDS
DEAD TIME: 1.22 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMiLL
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0 -
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WHC-SD-WM-DPz025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9417 2291-3-4
Analysis: Sample Prep:
TOTAL ALPHA/TOTAL BETA UNDIGESTED

Instrument: Procedure/Rev:
WB27809, WB27807 LA-508-101/C-2
Technologist: Date:
M. FRANZ 06-20-91/06-21-91
Starting Time: Temperature:
08:00 N/A
Ending Time: Chemist:
10:30 S. CATLOW

Description Lab ID Description Lab IDT INITIAL LMCS CHECK STD R9413-5520 11
2 REAGENT BLANK R9414-5620 12
S|SAMPLE OF 2291-3-4 R9417-5720 13
4 FINAL LMCS CHECK STD R9419-5520 14|
5 INITIAL LMCS CHECK STD R9413-5525 15
6 REAGENT BLANK |R9414-5625 16,
7 SAMPLE OF 2291-3-4 R9417-5725 17
8 FINAL LMCS CHECK STD R9419-5525 18
9 19

10| 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 18B49/10.0 mL N/A
SPIKE 18B49/1 0.0 mL N/A

THESE SAMPLES WERE RERUN.

A-6000-881 (03/92)
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WHC-SD-WM-DP-0 25

ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9417 2291-3-4
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED

Instrument: Procedure/Rev:
N/A LA-519-151/D -1
Technologist: Date:
M. BIERMAN 6-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A

Description Lab ID Description Lab ID
1 SAMPLE 2291 -1 -1 R9394-5000 11
2 SAMPLE 2291-1-4 R9415-5000 12
3 SAMPLE 2291-2-4 R9416-5000 13
4 SAMPLE 2291-3-4 R9417-5000 14
5 SAMPLE 2291 -4-4 R9418-5000 15
6 16
7 171
8 181
9 191

10 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

N/A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ N/A

A-6000-881 (03/92)
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TRITIUM ANALYSIS - YpqO STED SAMPLE

ADDENDUM 4 REV 0

963.-5587 162AW 6-14-91 3. - a

-3 A-2=13 rEOVERY bEG 2

.TNNV

4 In RERUN

rr-
T- A - RERU Ni/v

4.-5484. wr A- 4-/r - n mts rr r"
RERUN

5. 40Y

- In
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STRONTIUM 90 ANALYSIS -- UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep:
STRONTIUM 90 UNDIGESTED

Instrument: Procedure/Rev:
WB26870, W827812, WB27811 LA-220-101/D-0
Technologist: Date:
S. LAI 10-08-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5586 11
2 REAGENT BLANK R9414-5686 12
3 SAMPLE 2291-2-4 R9416-5786 13
4 FINAL LMCS CHECK STD R9419-5586 14
5 15
6 16
7 17
8 18
9 19

10 |20|

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 150B46/1 mL N/A

THESE SAMPLES WERE RERUN.

I

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE-

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

R 9413.-550 1OAW 6-14-91 13. 8 26
--- -- 1.. ....
PUZ39/40 L A-?03-156 J% RECDvERY W1FEO I1
*-- CM... .s-

EDP R21 AROO

STD2 RESULT RER
9TO VAL. 3. 4 ,'REC /0 PINT OUT9..,lC. £" 8 )')n /

~~'' 7~ljO ,A ~ -

Y 0 c t

-. 5

I.

- - *

R 9414.-560 102AW 6-14-91 13111 26

PU239/40 LA-503-156 uCI/G WiSED 1
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COUNT ~pi -

. AU Ct NLJT
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WHC-SD-WM-DP-025
ADDENDUM 4 REV-0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep:
URANIUM UNDIGESTED

Instrument: Procedure/Rev:
WB88807 LA -925-106/A -2
Technologist: Date:
M. FRANZ 10-08-91
Starting Time: Temperature:
16:00 24depC
Ending Time: Chemist:
23:00 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5540 11
2 REAGENT BLANK R9414-5640 12
3 SAMPLE 2291-2-4 R9416-5740 13
4 FINAL LMCS CHECK STD R9419-5540 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 85B38/0.1 mL NA

THESE SAMPLES VERE RERUN.

A-6000-881 (03/92)

... 152
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i - Iit
K-40
KR-85
KR-85M
KR-87
KP -1
L, 0
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
P -212A
P8-212B
R-214
PB'214A
Pf-214B
P0-210
Pft-214
PO-216
P-?39
P% 1
RA- -4
RA--226
RB-88
RB,-:89
RN-220
Rtr-103
RUH106
SBI 124
SW125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B
TI '8
U- I
U-235A
U-235B

+-6.35E-01
LLU<Z.UZt-UI

1.82E+00
LLD<1.61E+01
LLD<3.83E-02
LLD<1.64E-01
LLD<2.27E+00
LLD<4.29E-02
LLD<1.57E-01
LLD<7.23E-02
LLD<8.47E-02
LLD<4.78E-02
LLD<3.85E-02
LLD<6.46E-02
LLD<6.89E-02
LLD<3.86E-01
LLD<2.79E-01
LLD<3.41E-01
LLD<3.15E-01
LLD<1.36E-01
LLD<1.54E+01
LLD<6.23E+00
LLD<1.02E-01
LLD<1.02E-01
LLD<1.48E+00
LLD<1.48E-01
LLD<1.48E-01
LLD<2.49E-01
LLD<6.21E+03
LLD<2.25E+03
LLD<3.97E+03
LLD<4.14E+02
LLD<1.44E+04
LLD<1.07E+00
LLD<9.53E-01
LLD<4.30E-01
LLD<4.04E-01
LLD<5.91E+01
LLD<7.04E-02
LLD<1.36E+00
LLD<1.68E-01
LLD<4.53E-01
LLD<9.86E-02
LLD<7.O1E-02
LLD<1.OOE-01
LLD<7.07E-02
LLD<1.32E-01
LLD<S.1OE-02
LLD<2.80E-01
LLD<3.1IE-02
LLD<3.61E-02
LLD<9.91E+00
LLD<4.40E-02
LLD<3.27E+00
LLD<6.13E-01
LLD<6.13E-01
LLD<2.16E+00
LLD<9.11E-02
LLD<6.19E-02
LLD<6.19E-02
LLD<2.51E-01

+-6.35E-01
LLUCZ .U4t-Ui

1.82E+00
LLD<1.61E+Gl
LLD<3.83E-02
LLD<1.64E-01
LLD<2.27E+00
LLD<4.29E-02
LLD<1.57E-01
LLD<7.23E-02
LLD<8.47E-02
LLD<4.78E-02
LLD<3.85E-02
LLD<6.46E-02
LLD<6.89E-02
LLD<3.86E-01
LLD<2.79E-01
LLD<3.41E-01
LLD<3.15E-01
LLD<1.36E-01
LLD<1.54E+01
LLD<6.23E+00
LLD<1.02E-01
LLD<1.02E-01
LLD<1.48E+0O
LLD<1.48E-01
LLD<1.48E-01
LLD<2.49E-01
LLD<6.21E+03
LLD<2.25E+03
LLD<3.97E+03
LLD<4.14E+02
LLD<1.44E+04
LLD<1.07E+00
LLD<9.53E-01
LLD<4.30E-01
LLD<4.04E-01
LLD<5.91E+01
LLD<7.04E-02
LLD<1.36E+00
LLD<1.68E-01
LLD<4.53E-01
LLD<9.86E-02
LLD<7.O1E-02
LLD<1.OOE-01
LLD<7.07E-02
LLD<1.32E-01
LLD<5.1OE-02
LLD<2.80E-01
LLD<3.1 E-02
LLD<3.61E-02
LLD<9.91E+00
LLD<4.40E-02
LLD<3.27E+0o
LLD<6.13E-01
LLD<6.13E-01
LLD<2.16E+00
LLD<9.11E-02
LLD<6.19E-02
LLD<6.19E-02
LLD<2.51E-01

140U.41

1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
92.50
92.50
63.30

583.14
185.71
185.71
143.76
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P E A K A N A L Y S I S WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

P CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

1
2
3C

55.12
951.50

1127.41

4C 1139.56

5
6
6B
7?
8?
9?

10?
11

--2
13C

N 4C
15
15B

27.67
475.54
563.46

1.16
1.61
1.48

569.54 1.48

1210.31 604.90
1324.13 661.80

661.38
1592.44 795.94
1604.68 802.06
2336.04 1167.82
2346.79 1173.19
2664.84 1332.30
2730.27 1365.04
2799.41 1399.64
2802.59 1401.23
2921.09 1460.53

1460.72

1.59
1.61

1.68
1.68
1.84
1.84
2.44
2.19
1.48
1.48
2.60

1703.
2949.
2132.

2150.

2237.
1495.

1133.
1078.
641.
591.
191.
131.

53.
58.
56.

2
2

930. 14.2 SB/TE-X
501. 33.9 CS-134

2450. 7.2 CS-134,
EU-152

4459. 5.5 CS-134,
BI-207

8183. 1.3 CS-134
4331. 1.4 CS-137
251.

20598.
1879.
350.

14512.
13049.

487.
131.
121.
771.

581.

9.7
2.1

15.3
88.3

2.8
1.8

12.2
22.2
22.9

7.9
4.7

CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
1-132
BI-214
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C ,ULTIPLET ANALYSIS CONVERGED NORMALLY
?"- MULTIPLET ANALYSIS CONVERGED BUT GFIT
B1- ENVIRONMENTAL BACKGROUND PEAK

> 4

BXCKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
BACKGROUND LIVE TIME: 11292. SECONDS

148

NUCLIDES



U-237
W-187
XE-131M
XE- 133
Xr -33M
x i5
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<9.27E+01
LLD<6.70E+01
LLD<9.15E+02
LLD<6.67E+01
LLD<2.02E+02
LLD<2.33E+01
LLD<1.75E+02
LLD<9.49E+00
LLD<6.86E+03
LLD<4.05E+01
LLD<5.24E+01
LLD<3.43E+01
LLD<2.05E+01

1.94E+04 +-3.90E+02

STANDARD DEVIATION =

EBAR - * MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 3.83E-09 UC/LI
TOTAL MEASURED ACTIVITY - 1.94E+04 (+-3.90E+02) UC/LI
%.TECH. SPEC. - *

ERROR QUOTATION AT 1.96 SIGMA
EM CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

0.04

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

563.21
569.31
801.94

1364.94

423.
771.
298.

87.

19.4
15.7
12.0
26.8

2.50E+01
4.60E+01
2.45E+01
1.09E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

2922.88 1460.98 151.
3531.56 1765.32 19.

ERROR GAMMAS/SEC

16.7 1.98E+01
59.2 2.83E+00

--- 146

WHC-SD-WM-DP-025
LLD<9.27E+O1ADDENDUM 4 REV 0208.00
LLD<6.70E+01 685.74
LLD<9.15E+02 163.98
LLD<6.67E+01 81.00
LLD<2.02E+02 233.21
LLD<2.33E+01 249.79
LLD<1.75E+02 258.41
LLD<9.49E+00 1836.06
LLD<6.86E+03 1204.90
LLD<4.05E+01 555.60
LLD<5.24E+01 1115.55
LLD<3.43E+01 756.73
LLD<2.05E+01 743.33

1.94E+04 +-3.90E+02

4

CENTROID
CHANNEL

1127.16
Tn39.36
4604.70
2730.79



222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: R9416-5930 A U
D' COLLECTED ON 1-AUG-91 AT 00:28:50 ADDENDUM 4
D, (ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

-I01-AUG-91 01:20:02

.HwC-SD-WM-DP-025
REV 0

OF COLLECT.

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AW2436
AR-41
At- 198
BA-133
Bs 139
BA-140
BA141

BI-907
&- 2
BI-c14
BT 214A
B,214B
8'1-214C
CL- 109
CE-139
Cf141
CEPR144
Cgt56
CO-57
CO-58
CO-60

CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG -3
I-. -
1-132
1-133
1-134

LLD<8.68E+01
LLD<8.68E+01
LLD<1.99E+02
LLD<4.07E+01
LLD<2.84E+02
LLD<1.85E+02
LLD<4.73E+01
LLD<4.73E+01
LLD<5.13E+03
LLD<1.87E+01
LLD<3.37E+01
LLD<4.34E+01
LLD<9.60E+01
LLD<1.19E+02
LLD<9.04E+01
LLD<3.50E+02
LLD<2.95E+01
LLD<1.67E+02
LLD<1.80E+02
LLD<1.80E+02
LLD<1.64E+02
LLD<7.28E+01
LLD<5.96E+02
LLD<2.17E+01
LLD<3.36E+01
LLD<2.70E+02
LLD<2.20E+01
LLD<1.74E+01
LLD<1.91E+01

1.19E+03

LLD<2.46E+02
1.77E+03

LLD<2.09E+01
1.65E+04

LLD<2.1OE+01
LLD<7.12E+01
LLD<4.13E+01
LLD<8.24E+01
LLD<4.61E+01
LLD<4.26E+01
LLD<2.55E+01
LLD<3.33E+01
LLD<1.39E+02
LLD<3.28E+01
LLD<3.34E+01

LLD<8.68E+01
LLD<8.68E+01
LLD<1.99E+02
LLD<4.07E+01
LLD<2.84E+02
LLD<1.85E+02
LLD<4.73E+01
LLD<4.73E+01
LLD<5.13E+03
LLD<1.87E+01
LLD<3.37E+01
LLD<4.34E+01
LLD<9.60E+01
LLD<1.19E+02
LLD<9.04E+01
LLD<3.50E+02
LLD<2.95E+01
LLD<1.67E+02
LLD<1.80E+02
LLD<1.80E+02
LLD<1.64E+02
LLD<7.28E+01
LLD<5.96E+02
LLD<2.17E+01
LLD<3.36E+01
LLD<2.70E+02
LLD<2.20E+01
LLD<1.74E+01
LLD<1.91E+01

1.19E+03

LLD<2.46E+02
1.77E+03

LLD<2.09E+01
1.65E+04

LLD<2.10E+01
LLD<7.12E+01
LLD<4.13E+01
LLD<8.24E+01
LLD<4.61E+01
LLD<4.26E+01
LLD<2.55E+01
LLD<3.33E+01
LLD<1.39E+02
LLD<3.28E+01
LLD<3.34E+01

+-6.08E+01

+-7.78E+01

+-3.77E+02

+-6.08E+01

+-7.78E+01

+-3.77E+02

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

0.13
0.07

0.03
0.04

0.07

144



** * * * * * * * * * * * * * * * * * * * * * * * * *~ * * * * * * * *

* *

G A MM A S P E C T R U M A N A L Y S I S *

A2HC-SD-WM-DP-025
CANBERRA SPECTRAN-F V2.06 SOFTWARE ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 01:20:02

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

EN7IRONMENTAL BACKGROUND SUBTRACTED
Lr CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MUL.TIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANAlYZED BY: MAX

SAj ..LE DESCRIPTION: R9416-5930
GEOMETRY DESCRIPTION: 22ML LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+O0 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 4.9505E-03

CbCLECT STARTED ON 1-AUG-91 AT 00:28:50

Ca6LECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3007. SECONDS
0.23 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91

-1.42

I



K-40
KR-85
KR-85M
KR-87
K' '9
L. 40
LA- 142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PS-212A
PB-212B
Pt-214
Pf-214A
PB-214B
P0.-210
PO-214
P0-216
PU-239

]h- .24
RA-226
Rr 88
RB-89
RN-220
RU-103
RtRH106
SB- 124
S- 125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B
T' '8
U. i
U-235A
U-235B
U-237

LLD<1.97E+02
LLD<4.95E+03
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LLD<6.04E+02
LLD<8.68E+00
LLD<3.60E+01
LLD<6.63E+00
LLD<6.20E+00
LLD<7.47E+00
LLD<8.21E+00
LLD<6.02E+00
LLD<6.59E+00
LLD<2.59E+02
LLD<9.35E+01
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LLD<8.75E+01
LLD<4.09E+01
LLD<1.05E+03
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LLD<4.86E+05
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LLD<2.17E+01
LLD<2.57E+01
LLD<7.16E+00
LLD<2.14E+01
LLD<1.04E+01
LLD<L11.E+01
LLD<2.87E+03
LLD<1.30E+01
LLD<9.38E+02
LLD<2.04E+02
LLD<2.04E+02
LLD<6.92E+02
LLD<1.45E+01
LLD<2.06E+01
LLD<2.06E+01
LLD<8.36E+01
LLD<5.22E+01

LLD<1.97E+02
LLD<4.95E+03
LLD<1.31E+01
LLD<5.24E+01
LLD<6.04E+02
LLD<8.68E+00
LLD<3.60E+01
LLD<6.63E+00
LLD<6.20E+00
LLD<7.47E+00
LLD<8.21E+00
LLD<6.02E+00
LLD<6.59E+00
LLD<2.59E+02
LLD<9.35E+01
LLD<2.53E+01
LLD<8.75E+01
LLD<4.09E+01
LLD<1.05E+03
LLD<2.39E+03
LLD<2.73E+01
LLD<2.72E+01
LLD<3.86E+02
LLD<4.37E+01
LLD<4.37E+01
LLD<7.44E+01
LLD<5.93E+05
LLD<2.25E+05
LLD<4.86E+05
LLD<1.18E+05
LLD<4.75E+06
LLD<2.99E+02
LLD<3.15E+02
LLD<6.33E+01
LLD<2.66E+01
LLD<1.35E+04
LLD<2.19E+01
LLD<2.73E+02
LLD<1.84E+01
LLD<1.47E+02
LLD<8.14E+00
LLD<2.05E+01
LLD<2.87E+01
LLD<2.17E+01
LLD<2.57E+01
LLD<7.16E+00
LLD<2.14E+01
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LLD<1.11E+01
LLD<2.87E+03
LLD<1.30E+01
LLD<9.38E+02
LLD<2.04E+02
LLD<2.04E+02
LLD<6.92E+02
LLD<1.45E+01
LLD<2.06E+01
LLD<2.06E+01
LLD<8.36E+01
LLD<5.22E+01
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I1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
92.50
92.50
63.30

583.14
185.71
185.71
143.76
208.00
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01-AUG-9104:09:00 WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

P E A K A N A L Y S I S

CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1023.81 511.38
510.84

1.22

2 1138.94 568.94 1.49

1210.12 604.52
1323.91 661.41

661.82
1592.31 795.60
2922.21 1460.64

1461.77

1.38
1.40

1.56
1.99

797.

268.

288.
215.

26.
11.

45

227. 37.9 RN-222,I-133,
74. 27.6 TL-208,NA-22,

ZN-65,RH-106
143. 36.5 CS-134,

BI-207
566. 11.9 CS-134
589. 0.9 CS-137
35.
490.
215.

182.

46.4
9.4

14.3
11.2

CS-134
K-40

RROR QUOTATION AT 1.96 SIGMA
AK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0011
CKGROUND DESCRIPTION: BK0011
BrGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

B, !ROUND LIVE TIME: 6000. SECONDS

eCv.

138
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3
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep:
TOTAL ALPHA/TOTAL BETA UNDIGESTED

Instrument: Procedure/Rev:
WB27809, WB27807 LA-508-101/C-2
Technologist: Date:
M. FRANZ 08-20-91/06-21-91
Starting Time: Temperature:
08:00 N/A
Ending Time: Chemist:
10:30 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5520 11
2 REAGENT BLANK R9414-5620 12
3 SAMPLE 2291-2-4 R9416-5720 .13
4 SPIKE OF 2291-2-4 R9416-5920 14
5 FINAL LMCS CHECK STD R9419-5520 15
6 INITIAL LMCS CHECK STD R9413-5525 16
7 REAGENT BLANK R9414-5625 17
8 SAMPLE 2291-2-4 R9416-5725 18
9 SAM DUP OF 2291-2-4 R9416-5925 19

10 FINAL LMCS CHECK STD R9419-5525 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 18849/10.0mL N/A

THESE SAMPLES V ERE RERUN.

A-6000-881 (03/92)

~~ 20



WHC-SD-WM-DP-025
Addendum 4 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291 -2-4
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE -TOP READING UNDIGESTED

Instrument: Procedure/Rev:
N/A LA-519-151/D -1
Technologist: Date:
M. BIERMAN 6-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A

Description Lab ID Description Lab ID
1 SAMPLE 2291 -1 -1 R9394-5000 11
2 SAMPLE 2291-1-4 R9415-5000 12
3 SAMPLE 2291 -2-4 R9416-5000 13
4 SAMPLE 2291-3-4 R9417-5000 14
5 SAMPLE 2291 -4-4 R9418-5000 15
6 16
7 17
8 18
9 19

10 20

Primary Book No.
and Aliauot Vol.

Second Book No. Third Book No. and
and Aliquot Vol. Aliauot Vol.

Final Vol. of
Standard

N/A N/A

A-6000-881 (03/92)
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dOD 3~iEV-IV

I
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

TRITIUM ANALYSIS - UNDIGESTED SAMPLE

1-. A=161 RECOVERY 1&mE 2

R907 ENVSTI)
iia't9 RESL.T RERUN

;U) V.4*.51e' %REC $ /%
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4.-W3 Tot i-91 1 1
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
Addendum 4 Rev 0
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
STRONTIUM 90 UNDIGESTED

Instrument: Procedure/Rev:
WB26870, WB27812, WB27811 LA-220 -101/D -0
Technologist: Date:
S. LAI 10-08-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5586 11
2 REAGENT BLANK R9414-5686 12
3 SAMPLE 2291-1-4 R9415-5786 13
4 SAM DUP OF 2291-1-4 R9415-5886 14
5 FINAL LMCS CHECK STD R9419-5586 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 150846/1 mL N/A

THESE SAMPLES YERE RERUN.

A-6000-881 (03/92)

110



V N!!>

WHC-SD-WM-DP-025
Addendum 4 Rev 0

N

}ST AVA!A A r~

108



F- ' r3 rj ft. I.. . 6. -. )
1,

Vi

F-
F.-

LI
#3 0 )

a
F--

r.,-4., rI)
0-. frj -. #4 F.) F-'
F-' F-' * F-' F" F-~

f , rF 1 -r . -r

I F--i~.jt;!.i.-~ ) ThF. -C) fiF-'Ki

I. I

I Cl Z-1 I.:.

(0

}..'

I.-,
'a)

4.

')r.r)')'2'(2' m K)F-)C> 'D<2

I-' - -, (2' K)~3C)

-H

.3
F..

F"
I-i

F-
...j ('S '-' FjJ

F'

64
-I

-C
---3
':~

r I

'7 (I.,
:.5 (.1 (.1

61-' --I :.i

(SI

r3) r1 C> 0 64 -

(.1

''4

-3 r:4 f- f I. (A

(.1 ' -3 F-

rF) 'ZI (7: f) (

*i) J

r4 J

.A . 3

F. 3 >"

('4
C)

~~*

-

-.1
--I-

C!.

(-
U

F-) (I
F-. F-) 7)

- 1.3

(.'1
C)

-'

r -

i

C,

'a . F i: (. -. - 0) :, F-Cr . - M ~ K' 'C

1 C> ) r-

,) 0 r* (' # I C, -

( A E ' m .. .' 3 -

(F -.( F . -- 2 > C'> F ~ F

C

'13

C> F.) F-' C>

f-r -~

-'. j F.)
.- 0-a3

'U

-J

A tF .3 1 1

1-)
F.)

F'

4 > I

('4
F'

F" C)>) F' ) 73

I..' K' F-'

.. ~ -L* IF-.
.34. F.' '.4

(a *~~ 4 '

a:a F.) ':':~ F)

-'-I

-4 #3 K' F4
F-' F 'V V

tiiF-i

F"ii

#3

*-F

C0
V 1 1 Ft- . Fr F

1'

f:F

F' I.> ii) ,>

'ak.

-

f I



rr.

- - L i m i i -

i ~ b ln

. L I - - 4 - i Li , (1 r , ,

-- I 1 1 : 1 1 1

1 L I b 1:

C r

C - i Lii.-i .Jr-.'

C., 0r r i (
SL .1 ,t,

r -j

2, Cl C) Ca , )C.

Ci

LA i ~ ~ - .(. (- - -. ( IC

0) C- C, ( C J i-C

HG3 >i b,, 3: Ca <- 4 I il I )C

I L. r L iI -4 r r n
X EC9 - 4 t I C) C0_ C. . F1

+ I - -- -- - -C - C

V ) a, W u l (( 1 L *-I 0 1 1:1 Li -IL a j I Ir

L i I' r 4 .C f

A f r 0ii- '1 1,,: 19 C LIJ

C1 Cr 6) j -. 4 1) r j I I "I C 1 ^ - C (3C
rO > c. is - .u O C I c ) I - -

Vnf-Li r -i - - -- -' -

C-tF. Liq Li)- -
E a C H Ci- -

E .r4 Ut F.erO CA O i. i L-- ci Cii -

..LIIi iis a C ci fi . I LC . , C, O Cf' - U.- 0

Li & i i 1.L) 4. O 4 OO OI -

Llf
- : 1 (1 C. ( cit . - J 1i .W t a i j H 1

ri~r C4 (i JC

-1 -- +.1i n



- A~ENn: R;~ii~ *MC:EL ~ -

WHC-SO-WM-DP-025
Addendum 4 Rev 0

EST AVAILABLE COP",

102



I I III I

- 1--

0
C,

L - ,
-'.

1.4 I~ .

P. V, 4 4- A4 Ii

'-4 C I '4 K)

S1

V, wt C0 Q- 6 a1 v1 CA
- 4

Cl I 0 " - ' 4 C)' (*l 4 t'i

j-IC
Q , Pqr AC ,L

SP) cI C

1) (4
'- 1,

JI 1.

bi

A,
'-4 e

IJa '-4

(-I-

-4 1 'N

Lii 44

''ii
V.-.

ki Ni rI rI v > CA C i 4 C-C C ) P3- 0,Cl

c" W) 9 C V, CA
v-4

Lii
'3I

C--

C) c Li'( j -JiC r iv LA c, 4 Ei A A, er 0.
4- Ii
II.

V.) t 1 C1

1 C

0

I.

I Ii
C]

01H'Vi

-- 1
0.

Q 0 o NJ I' L! NJ O

p') - 4 0--
-.

1c;CA

1) 4 a-

C '-) O
S0,

t',V--)

r A us
IA Ci

'-
'4

'4

A I

L-1

C -4 W L 7i
A.)

V-
.-

P.
CA

CJ
i.

03 Al- wi "i
f .

- 4 Ci A o

- C Al (

--r 44 (-

C4
U. ~ 0

L I
44

L- '
LAV)' V)

-- Ci ri ': '-4 i
L: ,.

't- f-. 4< Ci-
V)
'-4

r' c.i C' ~)
r -

I.-
CtI
CA

-4

C'.

4 A

A CA Q CA, c, C, 0-

C I C.

CA) ( CVc.2 CA7

QT CA) CD: (AD w, 0 CA c A CA Q2 Q a) All

CA C 0 C CA Q0 & C A 1: l.(I i C

C) C '(

C A Q. CA CA(: c: C A CA CA Q, Q

-. CAC) C' 0 C Q -1 Q C
IC .
0- Q

C':: a. CA Q CA Q CA ( C) C
'-4

V-i

-r vi ,4' - i----4 a - i-I.--.,---!, e ir a 44 4 -

A) I P i : f- J - 0
2: i CA

"14- i A I '4 4 i4

C (4 r5i C CU A CIS
4 . 6F 4f4 rj

I I ' -i i r--. ( l

cr 
c 

'

-F I C C I
I j [.j

C-
&..

0 >

1,4
m
AIt

u V
3Z10
:3c

C') C

t~C) I,~ A'i

C,

A) I r 't C A . C A4

W1 I4 CA C; ( C; C) & C-

I"

-jco

U,

E2

C,J

-1 - i -4 -1 - - -1 1 A
-. i P , W .|' UJ -- 5 F V , 0i -

J - " C

-1

-I

r c, aO O



) -I I ~? 7,
3 C. '-3 F *-'

F,'

F-F

<2 ->

I.,
-C. :4 4'

2 1 3 27

I C-.1

. ' 1. :5) 0

'1

-.-

C.1

-I

i-Ij

-3
-

-'3

-3

--

'-I

F I

F.1'

I 3

F..

C.

*

('4

t.4 f r

.3
F)

F))

.) 'I)

(I- CI-

(I '1.1

r~.

-C

I-)

I,

I. I-

*I-
F--i - (A

)FC i

-i

I-I I- F -F -- .

F' 3 - ' -

WAJALADLE COP

-I,

F..
F-'

F:.

C)

-9
-3

C)

.4

I

C)

F- I

I-.

F)

.-
i

-n

(. C '-3

-C

-; m
--3

-3

- -

-i

(. '.1

F- - -

-3

F:-1

F'

'.1
ccl

] 1
.. I

-Il

I')

-i

.1

F'

C-i

I)

--I

'C-,

Ci

f, ,

C)

-j

-a
I)

F:)

A

-n

F '1

-Ii

P-i
'I)

I-
---I
'I)

I-.

~~F1

ci:

K)

~ '.1 III- 'iF-
F)

-I-

C

CF.

F:,-

C,

C.

- -
-q

-F-I

cc

-I-I

0-

=: (Z)
CI

C

Dv I

- 1

F)

c- J3 DI

'5

-3

-Fl

.. -

-J

F-,

C CF

* I)

F-'

.4

F -4

I-.

C,.

F-A -F~I

-3

F-'

II

IF

Ct

C)

F-'

-J

I.-'

-J

Ill

f.1

-L'I

-3

I-I

--F

I- -

F-
hi

'-I I-
-I

i-cl
'1

-3

- -J

ua-z

-
-
-

-
L

L r

-
.-



PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
WHC-SO-WM-OP-025
Addendum 4 Rev 0

k 9413.-55U 202AW 6-14-91 13, 6 26

FU239/40 LA-503-156 F ECOVERY WiBEo

, /o-/O- oO /STD
*.aacas'a.

EDP R AND01REUR* 211 A~G

STDW RESULT "
STD VAL P IgE Y0

;) 779
-.Ta.c. .

R 9414.-560 102AW 6-1491 13611 26

P1U239/40 LA-503-156 uCI/0 . W1ED 1

.g-- / PEG. RL

REAGENT BLANK

COUNT A uCI/

1ATTAPH IPhLQIPW

R 45.-'570 1 A 6-14-91' 131i4 26

PU239/40 LA-503-I5U UCI/O WlbE0 I

SoZ .. a.Ss....) . ... ~..s

2 /../ 2m1-4

CUUNT AS uCI/L
Ss)a -- c .RERUN
- ' lj> 7 -79 z A c- a W

A11o$PRINTOUT

*~.~ap -~W tx~:;
, , -. t OVAS

stY ..--. /azJ-
I i5

7 z-.

4-

*-2- "7 -q - t/9.V/r.-zr751

32c

S)o
I'

96



WHC-SD-WM-DP-02
AdAIndum 4 Rev 0

URANIUM BY LA ANALYSIS UNDIGESTED SAMPLE

i 9419.-5540 .IWAW 6-14-91 1za21 26

u A-20106

SID VA6-y.,oC-1 %"CE

SPIKE IVAL.
SPIKE VO..L..

9 4



WHC-SD-W-DP-02 5

Addendum 4 Rev C

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
URANIUM UNDIGESTED

Instrument: Procedure/Rev:
WB88807 LA-925-106/A-2
Technologist: Date:
M.FRANZ 10-08-91
Starting Time: Temperature:
16:00 24degC
Ending Time: Chemist:
23:00 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5540 11 _ ____

2 REAGENT BLANK R9414-5640 12
3 SAMPLE 2291-1-4 R9415-5740 13
4 FINAL LMCS CHECK STD R9419-5540 14
5 15
6 1 16
7 17 -
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquat Vol. Aliquot Vol. Standard

LMCS CHECK STD 85838/0.1 mL N/A

THESE SAMPLES ERE RERUN.

A

A-6000-881 (03/92)

92



U-237
W-187
XE-131M
XE-133
Xr 33M
X, 35
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.87E-01
LLD<2.35E-01
LLD<1.65E+00
LLD<1.04E-01
LLD<3.90E-01
LLD<5.OOE-02
LLD<3.76E-01
LLD<4.07E-02
LLD<2.37E+01
LLD<1.OOE-01
LLD<2.01E-01
LLD<1.23E-01
LLD<7.04E-02

4.31E+01 +-7.81E-01

STANDARD DEVIATION =

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.27E-09 UC/LI
TOTAL MEASURED ACTIVITY - 4.31E+01 (+-7.81E-01) UC/LI
VYTECH. SPEC. - *

ERROR QUOTATION AT 1.96 SIGMA
1Lb CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

0.18

ENERGY NET AREA
KEV COUNTS

27.67
475.54
563.46
569.54
802.06

1167.82
1365.04
1399.64
1401.23

930.
501.

2450.
4459.
1879.
350.
487.
131.
121.

ERROR GAMMAS/SEC

14.2
33.9

7.2
5.5

15.3
88.3
12.2
22.2
22.9

5.15E+02
3.50E+00
1.99E+01
3.66E+01
2. 11 E+01
5.5OE+O0
8.73E+00
2.40E+00
2.22E+00

WHC-SD-WM-DP-025
LLD<1.87E-OlAddendum 4 Rev 0208.00
LLD<2.35E-01 685.74
LLD<1.65E+00 163.98
LLD<1.04E-01 81.00
LLD<3.90E-01 233.21
LLD<5.OOE-02 249.79
LLD<3.76E-01 258.41
LLD<4.07E-02 1836.06
LLD<2.37E+01 1204.90
LLD<1.OOE-01 555.60
LLD<2.01E-01 1115.55
LLD<1.23E-01 756.73
LLD<7.04E-02 743.33

4.31E+01 +-7.81E-01

A

CUNTROID
CJANNEL

- 55.12
951.50

t1127.41
1139.56

'1604.68
2336.04
2730.27
2799.41
2802.59

90



222-S COUNTING ROOM WESTINGHOUSE HANFOI

WHC-SD-WM-DP-025
Addendum 4 Rev 0

RD ,01-AUG-91 04:14:13

SAMPLE: R9419-5530
r COLLECTED ON 1-AUG-91 AT 03:23:45
U. ,YED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG-108M
AG-IIOM
AM-241
AM-243
AM-243A
AM-243B
AR-41
AU- 198

-133
1A-139

BA- 140
BA- 141
De- 7
BI-707

E" 14

BI-214A
$4-214B
BI-214C
G&- 109
CE-139
CE-141
CEPR144
Lf-56
CO-57
CO-58
CO-60

LLD<3.08E-01
LLD<3.08E-01
LLD<4.34E-01
LLD<6.85E-02
LLD<3.39E-01
LLD<2.63E-01
LLD<8.24E-02
LLD<8.24E-02
LLD<7.36E+00
LLD<6.67E-02
LLD<7.09E-02
LLD<8.82E-02
LLD<1.59E-01
LLD<2.64E-01
LLD<1.65E-01
LLD<6.50E-01
LLD<7.24E-02
LLD<5.51E-01
LLD<7. OE-01
LLD<7.OOE-01
LLD<6.55E-01
LLD<2.64E-01
LLD<1.05E+00
LLD<3.61E-02
LLD<5.99E-02
LLD<4.70E-01
LLD<7.50E-02
LLD<3.1OE-02
LLD<6.91E-02

1.24E+01

LLD<4.95E-01
1.45E+01

LLD<7.65E-02
1.44E+01

LLD<7.96E-02
LLD<3.62E-01
LLD<1.35E-01
LLD<1.33E-01
LLD<1.68E-01
LLD<8.14E-02
LLD<5.59E-02
LLD<6.95E-02
LLD<2.61E-01
LLD<7.43E-02
LLD<1.09E-01

+-2.23E-01

LLD<3.08E-01
LLD<3.08E-01
LLD<4.34E-01
LLD<6.85E-02
LLD<3.39E-01
LLD<2.63E-01
LLD<8.24E-02
LLD<8.24E-02
LLD<7.36E+00
LLD<6.67E-02
LLD<7.09E-02
LLD<8.82E-02
LLD<1.59E-01
LLD<2.64E-01
LLD<1.65E-01
LLD<6.50E-01
LLD<7.24E-02
LLD<5.51E-01
LLD<7.OOE-01
LLD<7.OOE-01
LLD<6.55E-01
LLD<2.64E-01
LLD<1.05E+00
LLD<3.61E-02
LLD<5.99E-02
LLD<4.70E-01
LLD<7.50E-02
LLD<3.1OE-02
LLD<6.91E-02

1.24E+01

LLD<4.95E-01
1.45E+01

LLD<7.65E-02
1.44E+01

LLD<7.96E-02
LLD<3.62E-01
LLD<1.35E-01
LLD<1.33E-01
LLD<1.68E-01
LLD<8.14E-02
LLD<5.59E-02
LLD<6.95E-02
LLD<2.61E-01
LLD<7.43E-02
LLD<1.09E-01

+-2.34E-01

+-3.19E-01

+-2.23E-01

NUCLIDE

A

+-2.34E-01

+-3.19E-01

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
H' 13
I-..i
1-132
1-133
1-134

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

-0.20
-0.04

0.09
0.20

0.15

88



WHC-SD-WM-DP-025
************ * *** * ****ddendum 4 Rev 0

* G A M M A S P E C T R U M A N A L Y S I S *

* : ** ** * * * * *** * * * * * ** * ** * * ** * **** * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 04:14:13

ANAL Y S IS P AR AME TERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
%EiROR QUOTATION: 1.96 SIGMA UNCERTAINTY

-ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
RASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

4SfPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: MAX

S.. 'LE DESCRIPTION: R9419-5530
20METRY DESCRIPTION: 134B40-A 22/LIQ
.5AMPLE SIZE: 1.OOOOE-03 LI / CONVERSION FACTOR: 5.OOOOE-01
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

,OLLECT STARTED ON 1-AUG-91 AT 03:23:45

OLLECT LIVE TIME: 3000 SECONDS
REAL TIME: 3018. SECONDS
DEAD TIME: 0.60 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91



K-40
KR-85
KR-85M
KR-87
Kr -9
L. 40
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
"l-212A
PB-212B
f9-214
PB-214A

214B
PO-210
P0-214
RG-216
PU-239
P" 1
RA J24
RA-226
R-88
RB-89
RX-220
RU-103
RORH106
SB-124
58-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B
TI '8
U- I
U-235A
U-235B
U-237

LLD<1.92E+02
LLD<4.93E+03
LLD<1.26E+01
LLD<5.23E+01
LLD<6.45E+02
LLD<8.67E+00
LLD<3.47E+01
LLD<6.13E+00
LLD<6.98E+00
LLD<8.02E+00
LLD<1.03E+01
LLD<5.70E+00
LLD<6.26E+00
LLD<2.65E+02
LLD<9.33E+01
LLD<2.40E+01
LLD<8.97E+01
LLD<4.13E+01
LLD<8.97E+02
LLD<2.41E+03
LLD<2.80E+01
LLD<2.78E+01
LLD<4.04E+02
LLD<4.36E+01
LLD<4.36E+01
LLD<7.57E+01
LLD<5.83E+05
LLD<2.19E+05
LLD<4.73E+05
LLD<1.24E+05
LLD<4.82E+06
LLD<3.1E+02
LLD<3.13E+02
LLD<6.32E+01
LLD<2.42E+01
LLD<1.36E+04
LLD<2.32E+01

5.34E+02
LLD<1.80E+01
LLD<1.48E+02
LLD<5.25E+00
LLD<2.13E+01
LLD<2.99E+01
LLD<2.19E+01
LLD<2.66E+01
LLD<8.60E+00
LLD<l.77E+01
LLD<1.04E+01
LLD<1.14E+01
LLD<2.93E+03
LLD<1.38E+01
LLD<1.01E+03
LLD<2.08E+02
LLD<2.08E+02
LLD<7.09E+02
LLD<1.66E+01
LLD<2.08E+01
LLD<2.08E+01
LLD<8.62E+01
LLD<5.56E+01

WHC-SD-WM-DP-025
LLD<l. 92E+Otddendum 4 Rev 1460.75
LLD<4.93E+03 513.99
LLD<1.26E+01 151.17
LLD<5.23E+01 402.58
LLD<6.45E+02 220.90
LLD<8.67E+00 1596.20
LLD<3.47E+01 641.83
LLD<6.13E+00 834.83
LLD<6.98E+00 846.76
LLD<8.02E+00 1274.55
LLD<1.03E+01 1368.60
LLD<5.70E+00 702.63
LLD<6.26E+00 765.78
LLD<2.65E+02 657.92
LLD<9.33E+01 86.50
LLD<2.40E+01 984.45
LLD<8.97E+01 277.60
LLD<4.13E+01 311.98
LLD<8.97E+02 1001.03
LLD<2.41E+03 46.50
LLD<2.80E+01 239.00
LLD<2.78E+01 239.00
LLD<4.04E+02 300.10
LLD<4.36E+01 351.92
LLD<4.36E+01 351.92
LLD<7.57E+01 295.21
LLD<5.83E+05 804.00
LLD<2.19E+05 799.70
LLD<4.73E+05 804.90
LLD<1.24E+05 129.30
LLD<4.82E+06 148.57
LLD<3.I1E+02 240.99
LLD<3.13E+02 186.10
LLD<6.32E+01 1836.00
LLD<2.42E+01 1031.88
LLD<1.36E+04 549.73
LLD<2.32E+01 497.08

+-2.66E+02 5.34E+02 +-2.66E+02 621.80
LLD<1.80E+01 602.72
LLD<1.48E+02 176.33
LLD<5.25E+00 1120.45
LLD<2.13E+01 264.66
LLD<2.99E+01 391.67
LLD<2.19E+01 513.99
LLD<2.66E+01 555.60
LLD<8.60E+00 1383.94
LLD<1.77E+01 1121.30
LLD<1.04E+01 140.51
LLD<1.14E+01 159.00
LLD<2.93E+03 109.27
LLD<1.38E+01 228.16
LLD<1.OJE+03 84.37
LLD<2.08E+02 92.50
LLD<2.08E+02 92.50
LLD<7.09E+02 63.30
LLD<1.66E+01 583.14
LLD<2.08E+01 185.71
LLD<2.08E+01 185.71
LLD<8.62E+01 143.76
LLD<5.56E+01 208.00

0.03

84



01-AUG-9100:59:32 WHC-SD-WM-DP-025
Addendum 4 Rev 0

P EAK ANAL Y S IS

CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

ERROR
%h

NUCLIDES

1024.17 511.56
510.84

1.52

1209.96 604.44 1.26
1244.73 621.83 0.80

1323.81 661.36
661.82

1592.26 795.58
2921.95 1460.51

1461.77

1.39

1.57
1.20

695.

269.
236.

203.

23.
5.

45

311. 26.7 I-133,TL-208,
74. 27.6 NA-22,ZN-65,

RH-106
592. 11.3 CS-134
99. 49.8 AG-IIOM,

RH-106
223. 0.9 CS-137
35.
449.
166.

182.

46.4
9.8

15.8
11.2

CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO011
BACKGROUND DESCRIPTION: BKOO11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
r IROUND LIVE TIME: 6000. SECONDS

82

A

1
1B

2
3

4
4B
5
6
6B
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Addendum 4 Rev 0
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WHC-SD-WM-DP-025
Addendum 4 Rev 0
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BEST AVAILABLE COPY
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4GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
Addendum 4 Rev 0

/-- - .. Z7tlIf

-a-1. 5 ales - ,-1 -.- -4

LA-b1U-121 NRIZUVEiIf WILkJ I-

SID

LUI- bib H1,% Lnce Forl-
LULA bilt PiIS46 IuOC~k9ul S V .qe qI .'1 -a .4c,2
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
Addendum 4 Rev 0
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
TOTAL ALPHA/TOTAL BETA UNDIGESTED

Instrument: Procedure/Rev:
WB27809, WB27807 LA-508-101/C-2
Technologist: Date:
M. FRANZ 06-20-91)06-21-91
Starting Time: Temperature:
08:00 N/A
Ending Time: Chemist:
10:30 S. CATLOW

Description Lab ID I Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5520 11
2 REAGENT BLANK R9414-5620 12 .
3 SAMPLE 2291-1-4 R9415-5720 131
4 SAM DUP OF 2291-1-4 R9415-5820 141
5 FINAL LMCS CHECK 5TD R9419-5520 15
6 INITIAL LMCS CHECK STD R9413-5525 16
7 REAGENT BLANK R9414-5625 17
8 SAMPLE 2291-1-4 R9415-5725 18
9 SAM DUP 2291-1-4 R9415-5825 19

10 FINAL LMCS CHECK STD R9419-5525 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 18B49/10.0 mL N/A

THESE SAMPLES WERE RERUN.

A-6000-881 (03/92)

60



WHC-SD-WM-DP-025
Addendum 4 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE -TOP READING UNDIGESTED

Instrument: Procedure/Rev:
N/A LA-519-151/D -1
Technologist: Date:
M. BIERMAN 6-14-91
Starting Time: Temperature:
13:30 25depC
Ending Time: Chemist:
15:00 N/A

Description Lab ID Description Lab IDT SAMPLE 2291-1-1 R9394-5000 11
2 SAMPLE 2291-1-4 R9415-5000 12
3 SAMPLE 2291-2-4 R9416-5000 13
4 SAMPLE 2291-3-4 R9417-5000 14
5 SAMPLE 2291-4-4 R9418-5000 15
6 16|
7 171
8 18
9 191

10 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

N/A N/A

A-6000-881 (03/92)

58
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PAGE 1 OF 2

UNDIGESTED SAMPLE RESULTS

Blank Sample
Duplicate

Sample
Spike of
Sample

Check
Standard

Lab ID: R9418

Appearanceof R9418 (06-11-91): aear; ligh yellow aqueous. No vis:lew oanlc. Solidsres nt.
INSUFFCIENT . INSUFHCEN ENT

Lab ID: NA NA SAMPLE SAMPLE SAMPLE NA

Amedcium 241

Lab ID: R9413 R9414 R9418 NA NA R9419

GEA (07-31-91)

Cs 137 101.1 % <4.41E-2 ua/L 1.51E+4 ua/L NA NA 102.5 %

Eu 154 NA NA <3.69E+1 uC/L NA NA NA

Eu 155 NA NA <7.10E+1 uO/L NA NA NA

Sn 113 NA NA <3.95E+1 ua/L NA NA NA

Cs 134 NA NA 1.62E+2 uCVL NA NA NA

Ru 103 NA NA <2.93E+1 uG/L NA NA NA

RuRh 106 NA NA <4.33E+2 uO/L NA NA NA

Co60 NA NA <8.19 uO/L NA NA NA

Nb 94 NA NA <7.55 uC2/L NA NA NA
CA1
0)

Tank:
Core:

Sample No.:
Customer ID:

102AW
NA

R9418
2291-4-4

Check
Standard
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PAGE 1 OF 2

UNDIGESTED SAMPLE RESULTS

Blank Sample
Duplicate

Sample
Spike of
Sample

Check
Standard

Lab ID: R9417

Apparance of R9417 (06-1 -91): Cear: liii yello; aquous. No visalLe organic. Solids on t ttom cfvial.
INSUFFICIENT INSUISUFFICE

Lab ID: NA NA SAMPLE SAMPLE SAMPLE NA

Amiedclum 241

Lab ID: R9413 R9414 R9417 NA NA R9419

GEA (07-31-91)

Cs 137 101.1 % <4.41E-2 uIL 1.61E+4 um/L NA NA 102.5 %

Eu 154 NA NA <8.85 ua/L NA NA NA

Eu 155 NA NA <2.1OE+1 uO/L NA NA NA

Sn 113 NA NA <1.65E+1 ua/L NA NA NA

Cs 134 NA NA 1.75E+2 ua/L NA NA NA

Ru 103 NA NA _ <1.15E+l ua/L NA NA NA

RuRh 106 NA NA 4.78E+2 uO/L NA NA NA

Ca 6o NA NA <2.57 ua/L NA NA NA

Nb 94 NA NA <2.97 uM/L NA NA NA

C,'
A

Tank:
Core:

Sample No.:
Customer ID:

102AW
NA

R9417
2291-3-4

Check
Standard
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UNDIGESTED SAMPLE RESULTS
Tank:
Core:

Sample No.:
Customer ID:

102AW
NA

R9416
2291-2-4

Check
Standard Blank Sample

Duplicate
Sample

Spike of
Sample

Check
Standard

Lab ID: R9416-5000

Appranc 46 (- C- ear: lipN y zov ous. NaoIs ear anic. No solids r msrt.
INSUFFSCIEN WNSUI-FI IWMM

[Lab ID: NA NA SAMPLE SAMPLE SAMPLE NA

Ameridum 241

Lab ID: R9413 R9414 R9416-5730 NA 19416 R9419

GEA(07-31-91) I

Cs 137 101.1 % <4.41E-2 uO/L 1.50E+4 uO/L NA 105.7 % 102.5 %

Eu 154 NA NA <2.10E+I uCVL NA NA NA

Eu 155 NA NA <3.90E+i ua/L NA NA NA

Sn 113 NA NA <2.67E+1 uO/L NA NA NA

Cs 134 NA NA 1.89E+2 uC/L NA NA NA

Ru 103 NA NA <2.19E+1 uC/L NA NA NA

RuRh 106 NA NA <2.73E+2 ul/L NA NA NA

Co 60 NA NA <5.19 ua/L NA NA NA

Nb 94 NA NA <6.02 uCl/L NA NA NA

PAGE 1 OF 2

'I

CA'
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PAGE 1 OF 2

UNDIGESTED SAMPLE RESULTS

Blank Sample
Duplicate

Sample
Spike of
Sample

Check
Standard

Lab ID: R9415-5000

Appearance of R9415 u06-1 t-91): Caw ll yveil; aqueous. No visi a orc anic. all amou of sd on A- om.
U NINSUFFICENT INSUFFICINT

Lab ID: NA NA SAMPLE SAMPLE SAMPLE NA

Americlum 241

Lab ID: R9413 R9414 R9415-5730 R9415-5830 NA _ R9419

GEA (07-31-91)

Cs 137 101.1 % <4.41E-2 ua/L 1.46E+4 ua/L 1.49E+4 uaJL NA 102.5 %

Eu 154 NA NA <1.75E+1 ua/L <2.26E+1 ua/L NA NA

Eu 155 NA NA <3.82E+1 uQ/L <3.79E+I uCWL NA NA

Sn 113 NA NA <2.73E+1 ua/L -<2.99E+1 ua/L NA NA

Cs 134 NA NA 1.74E+2 ua/L 1.73E+2 U/L NA NA

Ru 103 NA NA <2.14E+1 ua/L <2.32E+I uajL NA NA

RuRh 106 NA NA <2.81E+2 ul/L 5,34E+2 uC/L NA NA

Co 60 NA NA <6.77 ua/L <6.41 uL NA NA

Nb 94 NA NA <5.49 ua/L <5.70 ua/L NA NA

Tank:
Core:

Sample No.:
Customer ID:

102AW
NA

R9415
2291-1-4

Check
Standard

I

CR
0

I A&
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(PAGE 4 OF 4)

Sample
R9418

Sample Duplicate
R9418

Pu 239/240
Sr 90 (08-22-91)
Sr90 (10-08-91)
Total Beta
Total Alpha
H3
U

4.03E-2
1.53E+2

NA
2.02E+4

<2.16
5.64
3.87E-3

uCi/L
uCi/L

uCi/L
uCi/L
uCi/L
g/L

NA
NA
NA
NA
NA
NA
NA

48
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Addendum 4 Rev 0

(PAGE 2 OF 4)

Sample
R9416

Am 241

GEA (Cs 137)
Eu 134
Eu 155
Sn 113
Cs 134
Ru 103
RuRh 106
Co 60
Nb 94
CePr 144
Ra 226

Pu 239/240
Sr 90 (08-22-91)
Sr 90 (10-08-91)
Total Beta
Total Alpha
H3
U

INSUFFICIENT
SAMPLE

1.50E+4 uC
<2.10E1 uC
<3.90E1 uC
<2.87E1 uC

1.89E2 uC
<2.19E1 uC
<2.73E2 uC
<5.19 uC
<6.02
<1.53E2
<3.15E2

3.69E-2
NA

8.10
1.32E+4
1.68
5.65
1.88E-3

uC
uC
uC
uC

i/L
i/L
i/L
i/L
ilL
i/L
i/L
i/L
i/L
i/L
i/L
i/L

uCi/L
uCi/L
uCi/L
uCi/L
g/L

Sample Duplicate
R9416

INSUFFICIENT
SAMPLE

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

3.67E-2
NA
NA
NA
NA
NA
NA

Sample
R9417

Am 241

GEA (Cs 137)
Eu 154
Eu 155
Sn 113
Cs 134

INSUFFICIENT
SAMPLE

1.61E4 uCVL
<8.85 uCi/L
<2.10E1 uCi/L
<1.65E1 uCi/L

1.75E2 uCi/L

Sample Duplicate
R9417

INSUFFICIENT
SAMPLE

NA
NA
NA
NA
NA

4

uCi/L

46
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SAMPLE DATA SUMMARY
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SAMPLE CHECKOUT LIST Copy

TEch. sign./pyrl Sample out Sample in Date/Time Custodian/ 

& Q4l/$f/ j/,|Oi 7ffTer(' 1 lilt4
]IL P II 6

k ~ 5r -qF-r

&qo'- If 22
?40 03 0 13'36 -/ i

0 C-3 -33

N

42

Sample. ID



WHC-SD-WM-jPg25
Xdd~iiduiC 4 Rev 0

Date/Time Received /hClient Name 4kLxZ j )

Project/Client I fl/i -/6 AJ Batch or Case I / /__A- _ _A

Cooler 10 (if noted on outside of cooler) 7~P-) J . Azri- q;'/ZY

1. Condition of shipping container? A2:5z_ _

2. Custody Seals on so-~r i intact? Yes kd lb [ N

3. Custody Seals dated and signed? Yes ] No [

4. Chain oF-Custody record is taped on inside of cooler lid? Yes [ j No [ I /24

5. Vermiculite/packing material is: Wet [ I Dry [I

6. Each sample is In a plastic bag? Yes [ No [ , 4
7. Number of sample containers in cooler:

B. Samples have: clips (in cans) tape

.Z custody seals appropriate sample
labels

hazard labels

9. Samplis are: in good condition leaking

broken have air bubbles

other

10. Samples received at A *C. Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s

Request for Analyst Ifor Ar

Airbill # Carrieri n1 j m /-re a.. -

12. Have any'anomalles been identified above? Yes [ 3 No
13. Memos have been initiated for all anomalies identified above? Yes C I

Printed Hame/Signature //!E L o Date/Time 4/4k/J/95

13

40
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Addendum 4 Rev 0

CHAIN OF CUSTODY

cmpany contact C. C. Pitkoff Tel#on. 3-2408
BIL of.' Lading Mo. N/A O fialte Property No N/A
Method of Shipment $ample Truck
Shipped to 222-S

SAMPLING INFORMATION

Sample collected by Date f61 .c Time

sae ottiw*"'g -AMd , n?-Ai . rw 4- 2-A
Remarks L0<K$;

ice sst-rlt'Fied, Logbok and N/A
Pir~o.~ age; NoA

SAMPLE IDENTIFICATION

Sample Number Sample Schedule Mutber

IALJGlt-N FSS-T-630-00001, FD-A, Routine 2

CHAIN OF POSSESSION

Relinquished by.- Received by: Date/Ti e.

Relinquish hecgJved by: Date/Tim:

Relinquished by: Received by:'!S Date/Time:

Relinquished by: Received by: Date/Time:

-

WHC-SD-WM-DP-025
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WHCSD-WM-P025 -
Addendum 4 Rev 0

Date/Time Received d/9 /9/ /Gn/f< Client Name

Project/Client # a9J-A -- /_10,DflJ Batch or Case 1

Cooler ID (if noted on outside of cooler) IF a 5/A.

1. Condition of shipping container? _

2. Custody Seals on cooler intact? Yes t<) No ( ]

3. Custody Seals dated and signed? Yes No [ I

4. Chain of Custody record is taped on inside of cooler lid? Yes [ J No [ ]A-4

5. Vermiculite/packing material is: Wet [ I Dry ( I A/4

6. Each sample is in a plastic bag? Yes [ 3 No [ J A/A

7. Number of sample containers in cooler:

8. Samples have: clips (in cans) tape

custody seals AO-appropriate sample
hazard labels

9. Samplds are: in good condition leaking

broken have air bubbles

other

10. Samples received at 0AA c. Coolant type AJ/A

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody U(s) J -

Request for Analysis 1(t)

Airbill I rJ/A - Carrier d4n /V4.

12. Have any anomalles been identified above? Yes NQ No [ ]

13. Memos have been initiated for all anomalies identified above? Yes

Printed Name/Signature M l, .eM /Time / / 3d

13

BEST AVAILABLE COPY
- 36
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page 2 of 2

14

34

- ~WHC----W--025
SAMPLE CHECK-IN LIST Addendum 4 Rev 0

SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID SAMPLE LABEL PNL ID oF
NUMBER NUMBER NUMBER INFORMATION?

4

==

im



TANK FARMPLANTOPERATING PROCEDURE
WHC-SD-WM-DP-025
Addendum 4 Rev 0

CHAIN OF CUSTODY
Company Contact

litl of Lading . .

Nethod of shiient'

ShIpped ta

'S
4

rk

*spi &o~ea

-C. C. Pitknff **** ~ ,3?0
NIAatep. - -/N/A Offumpl Property T c N/A

Sample Truck

222-S
SAMPLING INFORMIATION

2-'/I1-04 J 7707,04 L62-AuJl~ ZA -

A/:M4Logoo m

SAMPLE IDENTIFICATION

Saavl. MNbrtr Swle Schewa Mur

A L62-291-2t FSS-T-530-0oopl PD-A- Routine 2

CHAIN OF POSSESSION
tof by: Date/TI

Rell ulash* A to by: 4  Date/Tine: / , c
Relirnqu shad by: ftei? Gate/Tim:

Ret inqufshed by: Received by: Date/Tim:

To * Cd Ilage
J§4~ O 908O 304tfty~c ~m1

32

I

222-S

CHAIN OF CUSTODY
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Addendum 4 Rev 0

'ad 6 ho /C?/ Client Name

Project/Client IrOV - )-/ 2-A&J

Cooler 10 (if noted on outside of cooler)

1.

2.

3.

4.

5.

6.

7.

8.

9.

Batch or Case I a - -

Condition of shipping con tainer?_ _ _ _ _

Custody Seals on cooler intact? Yes [>4 No I J

Custody Seals dated and signed? Yes NI No [ J

Chain of Custody record Is taped on inside of cooler lid? Yes [ 3 No ( ]

Vermiculite/packing material is: Wet [ ] Dry [ ]AA

Each sample is In a plastic bag? Yes [ ] NA [ A M

Number of sample containers in cooler:

Samples have: clips (in cans) _ tape

custody seals . appropriate sample
labels

hazard labels

SamplEs are: in good condition leaking

broken have air bubbles

other

10. Samples received at A*A- C. Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody U(s) ./4 --

Request for Analysis ____'

Airbill I A)/AI CarrierLA/sA//'/Anr /

12. Have any anomalies been identified above? Yes r ] No [p4

13. Memos have been initiated for all anomalies identified above? Yes [ ]

Printed Name/Signature / //)5;0A e/Time /
pace I of 6

BEST AVAILABLE COPY 13

30

Date/Time Receiv
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TANK FARM PLANTOPERATING PROCEDURE
WHC-SD-WM-DP-025
Addendum 4 Rev 0

CHAIN OF CUSTODY
Company Contact C. C. Pinnif Telephone1-

litt of Lading kc- N/A Offsite Property 0O. N/A
Method of Shipment> Sample Truck

Shipped t@ 222-S

SAMPLING INFORMATION
Sape cit ted. t~r

Dampa tse tirTm/

7.marks ..

ice Chest o Sample p.. A4% i A
Pig No. Pag No. .

SAMPLE IDENTIFICATION

Saiple Number Sapte Schedule Muaber

2A1J5Z29/-t FSS-T-630-OOO1. FD-A. Routine 2

CHAIN OF POSSESSION
it Received Dt/

Rael b: Date/Tim

Ietinquished by: - ReceIv Date/Time:

Rel inquished by: Received by: Date/Time:

AL'fin')
loq%- I



.-- uwvir-LC tfl -. IV LIJ' I
11 Pr ShkPIN Csaktad

WHC-SO-WM-DP-O25A
,,Jddndum4 Rev 0Date/Time Received 6-7-4/ Client Name C .- A/ 7-6 c

/' oZ-,4a-J

Project/Client I 24 1/-4/w- rAl/ Batch or Case I /Z/- b -

P4-7 C"Kt ? t C ./0rleo-f- a50. ZAw -22

Eoo+er ID (if noted on outside of cooler) 13 -/

1. Condition of shipping container? 93rrt.

2. Custody Seals on-d.r intact? Yes [ ] No [ ]?nnL-

3. Custody Seals dated and signed? Yes [ ] No [ ] f

4. Chain of Custody record is taped-on i.iide oF-cualer-ttd Yes [/ No [ ]

5. Vermiculite/packing material is: Wet 1 ] Dry [ I Al

6. Each sample is in a plastic bag? Yes [ No[ ] A

7. Number of sample containers in cooler: I

8. Samples have: W4 clips (in cans) /.+ tape

WQ custody seals appropriate sample

hazard labels 
labels

9. SamplEs- are: in good condition ./O leaking

,V# broken ..&A have air bubbles

other

10. Samples received at A *C. Coolant type /,

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s) 02- ±

Request for Analysis 1(r) /.v

Airbill # A- - Carrier 2Z;-7~

12. Have any anomalies been identified above? Yes [ ] No [L

13. Memos hive been initiated for all anomalies identified above? Yes [/

Printed Name/Signature ToIwrvt / Akrt/2/, / Date/Time ( - 7-/

13

26



WHC-SD-WM-DP-025
Addendtim 4 ~ev 0

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

WHC IDAGREEMENT
WHC ID SAMPLE LABEL PNL ID A E
NUMBER NUMBER NUMBER INFORMATION?

-

I K
I --i

page 2 of 2

14

4

'24

i 11



WHC-SD-WM-P-025
Addendum 4 Rev 0Ioatesa

LABORATORY ID mpe
Time Sampled

S myfin Date Received at 222-S Time Received at22Datae Reeie at Le

Delivered by (Signature) RPT Release (Signatre) Dose Ratu

Custodian (Signature) Date Analysis Disposal Date

g Complete

Comments

Payroll No. Tech/Receiver (Signature) Date Entry Code Amment

_/__ 2-R9J/, 1v

'.13 _ _

2 )I i ____ _ I.____

_______ * 22 I-
'*QUU2i OD000-.34

q3,:Vq qV0/ q0[ F/ ?41
9 n iij



lIt
SAMPLE LABEL

NUMBER
PNL ID

NUMBER

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
OF

INFORMATION?
U!
uvs
Pr

0'

0'

C,'

I ___ I

Pos; 2 of 2

14

20

I7I
I

,WHC-SD-WM-DP-02 5

Addendum 4 Rev 0

WIc 10
NUMBER

23 7 2tAt.)6/1/-j 3p,,.)

SIP I- VOA
L/A '2r A- _ _ __ _
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

LABORATORY ID

Sample Site or Sampling ID

Date Sampled- -

Date Received at 222-S
t1 -% ,

Time Sampled

Time Received at).

A IAA
Delivered by (Signature) RPT Release (Signature) Dose Rate

2 A.

Custodian (Signature) Date A ysis Disposal Date
Complete

Comment
e n IV

Payroll No. Tech/Receiver (Signature) Date Entry Code Comn nts

BEST AVAILA LEC OPY

III.,,

UD-6000.347R (- -%

i
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SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

C2 4 C. AGREEMENT
WHC ID SAMPLE LABEL OF
NUMBER NUMBER NUMBER INFORMATION?

426 QP-A tJ6.1 I-4 go

Page 2 of 2
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CHAIN OF CUSTODY
*opn C*tat rTeephone

ait ogf Ladifng1.u N/A Propery o N/AMethod of Sh prient Sample Truck
Shipped te 2-~ 222-S

SAMPLING INFORMATION
0 - a ao~ l cte d by 

v y,

IS1r;p~ e it i opO

SAMPLE IDENTIFICATION

Sampte Nuber SaPie Scheckite Umber

A-./ _______FSS-T-630-00001. FQ-A. Routine 2

CHAIN OF POSSESSION
Rel inquished by: Reoxdby- 

a*Tm
bae Date/Tim

C, ~~~Date/Ti tO / /&s
Reliquised by: Received 

Date/Tim:

Relinquished by: Received by: Date/Timn:

o Rev/od ........
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SAMPLE CHECK IN LIST

Date/Time Received //-/t>-9/ O/4jf Sample ID

Project ./C44 Jlient /A

Shipping Container 1I01 r - f0 Shipping / A1

1. Condition of Shipping container? .rwr

2. Custody Seals on container Intact? Yes I(4 No [ ]

3. Custody Seals dated and signed? Yes [9J No [ I

4. Custody Seals ID I 4fl4'T

5. Condition of Samples: in good condition

broken

leaking

6. Samples have: tustody seals -

- . appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s)

Request for Special nalysis U(s)

8. lave any anomalies been Identified? Yes [ ] No I~c

9. Memos have been Initiated for all anomalies identified? Yes [3

Printed Name hlAn/3a4)

Signature tt e4$a.x,

Date/Time //- g ipso

Please send copy to Office of Sample Management Data Administrator, T6-08

VZ 1
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SAMPLE CHECK IN LIST

Date/Time Received 01/-- 0 )4) Sample ID-IALA-) d5 - 1

Project -T I o. ALsi Client ~ThJL(k Q

Shipping Container IDI ES-1 'K Shipping I _._ _ -

1. Condition of Shipping container? _ _ _ _ _ _

2. Custody Seals on container intact? Yes [/.] No (3

3. Custody Seals dated and signed? Yes [H Ho [1

4. Custody Seals ID I_ Al e_>

5. Condition of Samples: _ in good condition

broken

leaking

6. Samples have: - custody seals

-..- :'appropriate sample:labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody i(s)

Request for Special Zalysis i(s),n

8. Have any anomalies been identified? Yes [ I No k
9. Memos have been initiated for all anomalies identified? Yes [ I

Printed Name t1, 044 AI,' A* a.

Signature

Date/Time /1- /-1 - /0-50

Please send copy to Office of Sample Nanagement Data Administrator, T6-08

10
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit In solution

Chloride
Detection Limit in solution

Nitrate
Detection Limit in solution

Phosphate
D*tection Limit in solution

Sulfate
Detection Limit in solution

Procedure LA-622-102

a 0.09 ppm.

a 0.04 ppm.

- 0.24 ppm.

- 0.13 ppm.

- 0.13 ppm.

Determination of Carbonate in Solutions by Coulometry

Detection Limit * 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit - 5.5 ppm in solution
Typical sample dilution was 0.01 g/mL

Procedure LA-695-101
Cyanide - 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide

Procedure LA-634-102
Ammonia - 0.1 ppm NH, in solution
Ammonia by Kjeldahl

Procedure LA-645-001
Nitrite - 0.184 ppm NO in solution
Spectrophotometric Determination of Nitrite

Procedure LA-265-101
Chromium VI - 0.1004 ppm Cr* in solution
Spectrophotometric Determination of Hexavalent Chromium

7s2
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TABLE 6 (cont)

16500-90-09
Attachm
Page 2

10. LABORATORY CONTROL SAMPLE

All Laboratory Control Sample recoveries must be within 80-120% for all
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysis and all Interference Check Sample solution
must meet the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.

results

6.20
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TABLE 5
RESULT REPORTING/VALIDATION

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A, B, or C
validation), supplemental Quality Control (QC) attachment pages, a copy of the
Chain of Custody, and all sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

Level A The minimum requirement for all RCRA data. The primary
application is for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

Review Requirements:

o Requested Versus Reported Analyses
o Analysis Holding Times

Level 8 Provides a more in-depth review for programs whose data are
compiled for use in later reports.

Review Requirements in Addition to Those Listed for Level A:

o Matrix Spike/Matrix Spike Duplicate Analysis
o Surrogate Recoveries
o Duplicate Analysis
o Analytical Blank Analysis

Level C Requires that the data be reported in Sample Delivery Group
(SOG) data packages and is applicable to RCRA governed programs
requiring Contract Laboratory Program (CLP) quality data from analytical
work done in non-CLP laboratories

Review Requirements in Addition to Those Above:

o Initial and Continuing Instrument Calibrations
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
o Internal Standards for Gas Chromatograph Analysis
o Laboratory Control Samples
o Interference Check Samples (for ICP analysis)
o Any Other QC Checks Performed or Required by the Methods of

Analysis

6.18
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TABLE 3 (cant)

416500-90-090
Attachment 3

Page 4 of

TARGET COMPOUND LIST (TC.) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Vntart I es

1.
2.
3.
4.
5.

6.
7.
8.
9.

10.

11.
12.
13.
14.
15.

16.
17.
L8.
19.
20.

21.
22.
23.
24.
25.

Chloromethane,
Bromomechane
Vinyl Chloride
Chlro.thane
Hethylene Chloride

Acetone
Carbon Disulfide
1.l-Dichlcroachene
1,1-Dtchloroechane
I.2-Dichloroachene (total)

Chloroform
1,2-Dichloroethane
2-futanone
1.1.1-Trichloroethane
Carbon Tetrachloride

Lromodichloromethane
1.2-Dichloropropane
eis-I.3-Dichloropropne
Trichlorocthene
Dibromochloromethane

1.1.2-Trichloroethane
Benzene
trans-1.3-Dichloropropene
Bromoform
4-Methyl-2-pentanone

26. 2-Hexanone
27. Tetrachloroethene
28. Toluene
29. 1,1,2,2-Tetrachloroethane
30. Chlorobenzene ,

31. Ethyl Benene
32. Styrene
33. XyLenes (Total)

CSMLumber

74-87-3
74-83-9
75-014
75-00-3
75-09-2

67-64-1
75-15-0
75-35-4
75-34-3

540-59-0

67-66-3
107-06-2
78-93-3
71-55-6
56-23-5

75-27-4
78-87-5

10061-01-5
79-01-6

124-48-1

79-00-5
71-43-2

10061-02-6
75-25-2

108-10-1

591-78-6
127-18-4
108-88-3

79-34-5
108-90-7

100-41-4
100-42-5

1330-20-7

Oufntttation l mts*
Low Med.

Wuer lgaJ Zls
ue/L. n/VW ne/Kr

10
10
10
10
10

10
10
10
10
10

10
to
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10

*10
10
10

to
10
10

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

i200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200

* Quancitation limits listed for soil/sediment are based on wet weight. The
quancitacion limits calculated by the laboratory for soil/sediment.
calculated on dry weight basis as required by the contract, will be higher.

On
Column

(nr t

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)

-6,iLG

130 t %2



WHC-SD-WM-DP-025
Addendum 4 Rev 0
TADLE 3 (cant)

(continued)

Semivotattles

Dibenzofuran
2.4-Oinitrocoluene
DL*chylphchaLace
4-Chlorophanyl-phenyl
ether

4-Nitroaniline
4.6-DtnJtro-2-methylphenal
N-nitrosodiphenylamine
&-Bromophenyl-phenylecher
Hexachlorobenzone

Pencachlorophanol
Phananthrene
Anthraceno
Carbazole
DL-n-bucylphthalace

Fluoranchene
Pyrane 
Iucylbenzylphchalate
3,3'-Dichlorobenztdina
fenzo(a)anchracane

Chrysene .
bis(2-Echythexyl)phthalace
Di-n-actylphthalace
Benzo(b)fluoranchene
£enzo(k)fluoranthena

Benzo(a)pyrene
Indeno(1.2.3-cd)pyrene
DLbenz(ah)anthracene
Benzo(g.h.i)perylene

69.
70.
71.
72.

16500-90-090
Attachment
Page 2 of

Ounnetratinn LI.rs*
Low

Yacer .L
ur/L Isl/IC.

Med.
SaLt
nr/Kr

330 10000
330 10000
330 10000

On
Col-imn
_fnp)

(20)
(20)
(20)

330 10000 (20)
330 10000 (20)

CAS Number

132-64-9
12L-14-2
84-66-2

7005-72-3
86-73-7

100-01-6*
534-52-1

86-30-6
101-55-3
118-74-1

87-86-5
85-01-8

120-12-7
86-74-8
84-74-2

206-44-0
129-00-0

85-68-7
91-94-1
56-55-3

218-01-9
117-81-7
117-84-0
205-99-2
207-08-9

50-32-8
193-39-5
53-70-3

191-24.2

50000
50000
10000
10000
10000

50000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000

(100)
(100)

(20)
(20)
(20)

(100)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)

* QuantLtation limits listed for soil/sediment are based on wet weight. The
quanticacton limits caltulated by the laboratory for soil/sedimenc.
calculated on dry weight basis as required by the contract, will be higher.

6,14
i-Ft
-1 1-1It

4

1700
1700

330
330
330

1700
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330

3
4

73. Flurene

74.
75.
76.
77.
78.

79.
so.
at.
82.
83.

84.
85.
86.
87.
88.

89.
90.
91.
92.
93.

94.
95.
96.
97.
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TABLE 2
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

16500-90-090
Attachment 2
Page 1 1

Anal Yte High Salt
Liauid

Alpha Total 100
Beta Total 350

1
3.5

Low Salt
Liwuid

0.01
0.035

Radionuclides Analyzed by Gamma Energy Analysis

Ca" 4 4 0.04
Cs137  5 5 0.05
RuRh106  50 50 0.5

Radionuclides Analyzed by Separation with Beta Counting

H3  75 1.5 1.5
C" 50 0.5 0.25
Nb" * * *
Se9 50 0.5 0.25
Sr" 150 1.5 0.015
Tc" 250 2.5 0.025
I129 900 9 0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

Punm
Pu 239/240
Am241

Cm 2"

200'
50
100
100

2'
0.5
1

0.02'
0.005
0.01
0.01

Values for solids are as pCi/g
Values for liquids are as pCi/ml

* No current analysis capacity for Nb"
,Potential interferrence on Pu23 analysis from contamination in PuM spike
added to the analysis

G.12
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If you need any additional information or have any questions, pleas'e call me
on 3-3869.

,ot4§z 79CS
R. L. Weiss, Principal Scientist
Office of Sample Management

,lmd

Attachments - 7

CONCURRENCE:

C. R. Stroup, Manager
Analytical Lkboratories

r -ggs, Manager
2i Analytical Laborat Complex

Date

Date

6,10
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T. D. Blankenship 16500-90-090
Page 2
November 26, 1990

compliance. While it is expected that in most cases specific needs will be
more stringent, if less stringent requirements are appropriate, these should
also be defined in the WAP. This could significantly reduce analytical costs
and turnaround times.

Characterization .of Waste Streams Di-st-haroed-to Double Shell Tanks (OSTs):

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications (processing parameters), and determination of composition for
regulatory based designation of the waste (hazardous waste designation).
Processing parameter based analysis will be equivalent to current practice and
should be predefined using laboratory "routine set" analysis. The analysis
will be performed under the quality assurance requirements of NQA-1 with
typical result turnarounds of 1 to 5 days. Results will be available via the
laboratory reporting system (LCCS).

Analysis of the samples to meet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.
Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. If
processing parameter analysis results show a component to significantly exceed
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

PST Characterization Analysis:

All of these analyses will be required to be performed to hazardous waste
designation protocols. Currently, no analytical capacity exists to perform
Nb" analysis. This long lived (2x104 y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (TB) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Pu3 at the 222-&Laboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow cojrection
for overall yield in the procedure ForOft expected samples, Pu activity
will b nly a small fraction of he Pu activity and may be approximated
using isotopic ratios based on historical irradiated uranium processing......

. rn
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These samples were used to determine americium 241 and several other
radionuclides because of concern for criticality. Isotopic analysis for
uranium was accomplished using Alpha Total/Alpha Energy Analysis.

The sample was run in duplicate except for the isotopic uranium. The
precision and accuracy data were within the limits of control. An additive
the isotopic uranium data agrees well with the total uranium results.

For no apparent reason, the spikes were not run for Tritium with this batch
samples.

A

of

of

H.o Tillman, Maner
norganic Chemistry PAL

WHC-SD-WM-DP-025
Addendum 4 Rev 0

C

3 O 3 , 6

r -0 4
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P.O. Box 1970 Richland, WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

TANK: 102AW

Metals, anion, inorganic, and radionuclides data review for the 242-A
Evaporator Feed Characterization Project Fiscal Year 1991.

Tank: 102AW (referred to as 102AW in the remainder of this report)

These samples appeared aqueous with no visible organic layer. All samples had
a light yellow tint and 2291-4-3 (R9411) had solids present. Most check
standards were within control limits except for some metals; i.e., aluminum,
iron, and sodium. Also some of the radionuclides in the check standards were
outside the control limits.

Ion Chromatography (IC) Anions and Conventional Parameters

Customer Sample # Lab. I.D. #

2291-1-3 R9408
2291-2-3 R9409
2291-3-3 R9410
2291-4-3 R9411

Anions are determined on the undigested samples that are diluted if necessary.
IC is used to determine fluoride, chloride, nitrate, nitrite, phosphate, and
sulfate anions. All duplicates were within the control limits of 20% relative
percent difference (RPD). The results were consistent over all samples
analyzed for this batch of samples. The sulfate spike recovery data was
biased high due to matrix interferences and the high ion content of the
sample. The spike recovery data was bracketed by check standards that were
within the limits. Some of the parameters for sample 2291-1-3 (R9408) were
run in duplicate as a quality check of the method. The RPD for sulfate,
phosphate, nitrate, and nitrite were within the defined control limits.

Duplicate cyanide analyses were run on sample 2291-1-3 (R9408). The RPD for
this sample was within the control limit and the spike recovery value was
about 95%. The results of the check standards run before and after the sample
were 100.5 and 99.1% respectively. The check standards run before and after
Total Inorganic Carbon (TIC) and Total Organic Carbon (TOC) indicate good
accuracy for these analytes. No exotherm was detected for this batch of

G4
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Analvte Detection Limit (ppm)

Required Actual

Arsenic (As) 5 .005
Cyanide (CN) .10 .010
Mercury (Hg) .20 .002
Ammonia (NH4) 500 .100
Hydroxide (OH-) 1700 17.000
Selenium (Se) 1 .005
Total Inorganic Carbon (TIC) 5000 5.000
Total Organic Carbon (TOC) 500 5.500
Fluoride (F) 6000 .090
Nitrate (N03) 5000 .240
Chloride (Cl) 4000 .040
Nitrite (N02) 5000 .180
Phosphate (P04) 10000 .130
Sulfate (S04) 10000 .130

Aluminum (Al) 50 .075
Barium (Ba) 2 .003
Cadmium (Cd) 1 .004
Chromium (Cr) 5 .004
Iron (Fe) 10 .007
Lead (Pb) 5 .030
Magnesium (Mg) 1 .0001
Manganese (Mn) 2 .001
Silver (Ag) 5 .018
Sodium (Na) 60 .048
Zinc (Zn) 2 .002

Detection limits for the analytes required in the Statement of Work are
listed for each set of samples. These instrument detection limits vary
according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysist by T. D. Blankenship, dated November 26, 1990,
and references the document, "Detection Limit Package, Appendix B" for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed recommended
EPA protocol.

J. H. Tillman, anager
Inorganic Che stry PAL

2 of 2
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As
Se
Hg

Conventionals (IC)

Fluoride
Chloride
Nitrite
Nitrate
Phosphate
Sulfate

Conventional (Specified Methods)

Total Organic Carbon
Total Inorganic Carbon
Cyanide
Hydroxide
Ph
Specific Gravity
Differential Scanning Calorimetry

the analysis of the samples for Cyanide,-
(TIC), Specific Gravity, and Differential
performed using methods traceable to ASTN
determined based on EPA SW-846 methods or
procedures.

F
Cl
N02
N03
P04
S04

TOC
TIC
CN
OH

SpG
DSC

Total Ammonia, Total Inorganic Carbon
Scanning Calorimetry (DSC) were
I or EPA. All other analytes were
current approved WHC golden rod

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the
applicability of the methods to these complex matrices of samples from the
evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within 7j to 125% and the Relative Percent Difference
(RPD) must not exceed ±20%.

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of ± 20%.

3. A blank must be run for each batch or for every 20 samples.

r/// 2-

J. H. Tillman, Manager
Inorganic Chemistry PAL

2 of 2 G6.1

Arsenic
Selenium
Mercury
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Plutonium 239/240 Analysis ..............

Strontium 90 Analysis ..................

Tritium Analysis .......................

Sample R9418

Visual Check and Over-the-Top Reading Analysis

Total Alpha/Total Beta Analysis ............

Gamma Energy Analysis .................

Uranium Analysis ......................
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